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LECTRICITY is used widest where it is 
appreciated most. And use begets ap- 

- preciation. But, if electricity with its 
numerous advantages and labor-saving qualities 
is only partly known; if there is no sense of 
distinction between a carbon-filament lamp and 
a tungsten-filament lamp, no choice between an 
ordinary straw broom and a vacuum cleaner; if 
there is no desire to progress, no longing to 
change from a back-breaking zinc washboard to 
an electric washing machine, the story of 
electricity has never been properly told, and by 
the same token electric public utilities are not 
enjoying a full measure of public good will and 
support. Once the public visualizes the utmost 
possibilities of electricity in the home and the 
insignificance of its cost, the electric public 
utilities will be hailed as benefactors of the 
community. 








HERE are many ways of enlightening the 
public on such matters and the one great 
avenue of approach is through suitable and 
fitting publicity. No form of appeal to the 
individual is so universally available as the right 
kind of literature which will interest him and 
his family in their home. This means is not only 
effective, but cheap as well; and it is the only 
substitute for personal visitation and seems in 
fact to increase the value of the latter. 
No central station can afford to neglect 
this method of increasing its res- 
idence load and at the same time 
of maintaining enviable public 
relations. 
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OUTGOING FEEDERS 


Four Super Power Plants 
Equipped With Metropolitan Reactors 


The diagram above illustrates the protection afforded 
Waterside Station No. 2 of the New York Edison Co., 
by Metropolitan Reactors. This is typical of all the 
New York stations. 


And at Hell Gate, which all convention delegates will 
surely visit, every one of the 171 reactors installed is a 
Metropolitan Reactor. In this station alone, 140,000 kw. 
of generating equipment is protected by Metropolitan 
Reactors. 


In super power plants, having installed and connected 
reactors from 20,000 to 40,000 kva., the reactor efficiency 
is almost as important as their reliability. It is often 


Other Metropolitan 
Products 


Network Protectors 

High and Low Tension Fuses 
Junction Boxes 
Standardized Switches 

High Tension Cable Joints 
Primary Cutouts 

Subway Sectionalizing Units 
D.C, Cable Testing Ammeters 
High Tension Cable Joints 
Cable Racks 


worth while to evaluate the losses in dollars and see how 
much would be saved by installing the most efficient—the 
most economical reactors. 


Whatever your layout for generator or for feeder pro- 
tection, check it up with what the newest and best designed 
stations are using. 


Metropolitan Reactance Coils provide more than just 
maximum short circuit protection. In any distribution 
system there are cases where the insertion of Metropolitan 
Reactors into certain circuits and under normal operating 
conditions will cause a marked all around improvement in 
operation as well as in efficiency. 


Let us show you how it can be done. There is no 
obligation. Just get in touch with our engineers. 


METROPOLITAN DEVICE CORPORATION 
1250 Atlantic Avenue, Brooklyn, N. Y. 
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Publicity Versus Propaganda 


service corporations 
are telling their story to the 
people as never before. By 
printed page and by word of 
mouth managers of utilities are sweep- 
ing away misconceptions of a generation 
as to the ownership, purposes, responsi- 
bilities and rewards of the people’s sav- 
ings devoted to the service of their com- 
munities along electrical lines. They are 
telling the man in the street and the 
woman in the home the meaning of the 
industry, its growth from experimental 
beginnings and hazardous nurturing to 
the present hour and the superb promise 
of future usefulness. And the public is 
responding to this policy of cards face 
up on table, but some still doubt, calling 
this work propaganda. 
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Inside the electrical family we know 
better. The councils of the industry are 
shot through and through with discus- 
sions by executives and employees in 
groups large and small of the problems of 
service. How to meet and how to antici- 
pate the public’s needs; how to become 
better acquainted with customers; how to 
reduce costs and give more and better 
service for a given outlay—these are the 
topics of committee meetings and con- 
ferences that never get into the news- 
papers, but which ought to yield local 
“copy.” Honest efforts to do the day’s 
Work better comprise these programs 
from national conventions down, and if 
there is any industry striving harder to 


serve civilization fairly and intelligently, 
its name is yet to be told. 


Sinister meanings are attached to the 
word “propaganda.” The people remem- 
ber some things a long time, and now and 
then fail to see the difference between 
the agency of warfare and hidden selfish 
purposes and the instrument of truth 
embodied in today’s frank and adequate 
policy of opening an industry wide for 
inspection and popular information. 
Now there are two major requirements 
in utility publicity: Crystal clarity and 
statement 100 per cent true and a service 
matching such statements to the uttermost 
limit of human ability. Straightforward 
plain-English accounts of what is doing 
for the mutual benefit of company and 
people; rock-bottom elementary prin- 
ciples of finance and regulation; Anglo- 
Saxon sentences about mutual problems, 
all expressed in a friendly, nothing- 
is-being-concealed fashion —and_ then, 
officers and employees who strive 
mightily to live up to the implied ideals. 


If the daily performance of every 
utility employee squares with these prin- 
ciples; if courtesy, honesty, loyalty and 
devotion are enlisted in the campaign, 
publicity will make friends for utilities, 
and the suspicion of propaganda, with its 
whole train of insincere implications and 
unwholesome reactions upon public rela- 
tions, will be cast into the discard by en- 
lightened public opinion. 














Reuben B. 
Benjamin 


A leader in rendering 
electrical service to the 
public which is both 
economical and entirely 
safe. 


LECTRICAL conveniences in the 
home are nowadays accepted by 
the public as a matter of course and 
without any realization of the brains 
and energy that have been necessary 
to place these things at its disposal. 
To the effort and ability expended 
in the development of convenient and 
safe wiring devices the extent and 
popularity of the whole electrical in- 
dustry have, none the less, been in 
very large measure due, and in this 
work the name of Reuben B. Ben- 
jamin stands in the front rank. 
Born in Fulton, N. Y., in 1869, 
Mr. Benjamin grew up as a farmer 
and rancher in New York, Illinois, 
Virginia and South Dakota. On the 
South Dakota farm he went through 
the great blizzards of 1887 and 1888 
and developed that pertinacity and 
strength of character that took him 





to the front in later life. Leaving 
the farm in order to develop his 
mechanical bent, he went to Iowa 
State College at Ames and was one 
of the three men to whom that col- 
lege first granted a degree in elec- 
trical engineering. 

After graduation in 1892 Mr. Ben- 
jamin went to Chicago and worked 
as an electrician. While he was 
employed by the Commonwealth 
Edison Company he invented the 
wireless cluster, a device which 
perfected and revolutionized the 
lighting fixture business and prac- 
tices of that day and made his busi- 
ness successful. Once launched in 
business, he was successful from the 
start and the basement shop was 
succeeded by larger ones until in 
1910 the company moved to its pres- 
ent commodious quarters. 





The fertility of Mr. Benjamin’s 
brain is shown by the fact that, in 
addition to the wireless cluster, he 
has been the inventor of the swivel 
plug, the “Benco” socket, “Benox’’ 
interchangeable devices, two-way 
plugs, many designs of industrial 
lighting equipment, safety lighting 
for oil refineries and places where 
gases or explosive dusts are present, 
besides hundreds of wiring improve- 
ments, many of which have been 
generally adopted. He is also a 
collaborator in the development 0! 
“Elexits.” In his efforts to promote 
safety he has co-operated with the 
National Board of Fire Underwr't- 
ers, the Underwriters’ Laboratories, 
the National Safety Council and 
other bodies. He has been a hard- 
working member of the N. E. L. A. 
and other electrical societies. 
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Simplifying and Interpreting 
Electric Rate Schedules 


ATES for electric service have long provided a 
subject for discussion within the industry and for 
negotiation with authorities. They have frequently con- 
fused customers and at times have proved a serious 
bone of contention. At best the subject has its com- 
plexities, and methods to simplify and interpret are 
constantly sought. 

The average customer is fully willing that the electric 
company be allowed a fair rate. But in acknowledging 
the electric rate as “fair” he is likely to have in mind 
that it is “fairly” understandable as well as “fairly” 
reasonable. Complicated rate schedules may find justi- 
fication in accounting theory, but they usually result in 
added accounting costs as well as added confusion with 
the customer. The simpler the rate itself the better. 
However, the lay public has seen enough graphical rep- 
resentation in ordinary literature to grasp relations 
indicated by a straight line; so that any means devised 
to represent rate schedules by straight-line plots to 
that extent permit the introduction of what are prob- 
ably more equitable if more complicated rates. 

Elsewhere in this issue H. E. Eisenmenger adds to 
his already well-known contributions to the subject by 
outlining in a simple manner, free from abstruse mathe- 
matics, how this reduction of complex rates to straight 
lines can be made. He also shows the benefits that are 
derivable from this practice in analyzing existing rate 
schedules, projecting new ones, computing accounts for 
billing purposes and explaining the rate to a customer 
in doubt. 

Seventy-Million-Dollar Opportunity— 
Does Merchandising Effort Pay? 


T WAS estimated by Electrical Merchandising at the 

beginning of the year that some twelve and a quarter 
million electrical appliances would be sold during 1923 
to the households of America. This meant a promise 
of a total sale of electrical merchandise by central- 
station companies, dealers, contractors and other re- 
tailers aggregating over $282,000,000: and from the 
use of this additional equipment in the home would come 
4 new source of annual revenue to the public utility of 
$83,000,000. To such proportions has the business in 
electrical merchandise in this country grown. 

These figures represent only the estimated ordinary 
growth of the business that is coming based on mer- 
chandising activities on the scale of the past two or 
three years. That is the ordinary expected business, the 
regular goods sold in the regular way. It is a little 
more business than was done last year, a little less than 
Will be done next year, if history repeats itself. But 
It is worth while considering—just to dream a dream— 
what might happen if a little extra effort were applied 
~-if the industry sold six fans, six cleaners, six irons, 
‘ix of everything instead of five. No one knows, of 
“ourse, exactly what it would mean—there are not suffi- 
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ciently accurate data. But on page 1285 of this issue 
appears a tabulation of estimated sales of the various: 
domestic appliances this year, according to normal 
expectation, and the energy revenue to be derived there- 
from, together with an analysis of what a 20 per cent 
increase in these figures would be worth to the indus- 
try. The estimate is at least worth discussing, and if 
even approximately correct, it shows roughly a seventy- 
million-dollar opportunity for the price of a little added 
effort and a little better planning. 

The attention of the entire electrical industry will 
be focused next week on the annual convention of the 
National Electric Light Association in New York. 
There will be much discussion of what the central- 
station company should do to sell more appliances. Here 
is one measure of the value of efforts in this direction. 





Nation-Wide Interconnected 
Superpower Survey 


PLAN of electric generation and transmission with 

proportions truly great has been worked out by 
Frank G. Baum, an engineer of wide experience in long- 
distance hydro-electric transmission. His scheme is out- 
lined briefly in this issue. It involves the utilization 
of the country’s vast water-power resources in a com- 
prehensive interconnected system without jeopardizing 
the investment already made in large modern steam 
electric generating stations. He divides the country 
into twelve regional electric power districts, and if the 
zones are larger than any heretofore contemplated, it 
is because Mr. Baum is looking far into the future and 
after much study has mapped a logical system whose 
advantages loom greater the more it is studied. There 
is about it nothing visionary or provincial. It is na- 
tional in scope, contemplates the transmission of large 
blocks of power, and is based on experience and survéys 
in the field. True, some of the transmission distances 
are quite long, but length of transmission is not gen- 
erally a determining consideration; dependable economic 
power supply, good load factor and a large stable market 
are often more important. 

Fortunately, no work of such a magnitude has yet 
been undertaken, so that there is nothing to be undone. 
The proposed superpower transmission system of energy 
trunk lines is merely superimposed on what is already 
in existence. A cursory examination of the regional 
zones in the East, for instance, indicates that the 
scheme is instantly applicable to that section. There 
is a million and a half hydro-electric horsepower avail- 
able in Tennessee and half as much in West Virginia 
within easy transmission distance of the great indus- 
trial section in the Ohio Valley. The government’s 
survey has shown the necessity of a superpower system 
along the Atlantic seaboard from Boston to Washing- 
ton, and water-power development on a grand scale is 
the present topic of discussion in engineering and 
political circles in the Middle Atlantic States. We men- 
tion this merely to show the timeliness of Mr. Baum’s 
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scheme and to indicate its practical value. The nation’s 
resources of water power, coal, oil, and gas are known; 
so are the great power markets. What Mr. Baum has 
done is to fit one into the other in a masterly fashion, 
thus indicating the lines along which progress will 
march. His is a very valuable and far-sighted con- 
tribution to the art and economics of electric power 
transmission and will well repay close study and ap- 
plication. 


A Word About 
Artificial Lightning 


HE brilliant and sensational results obtained with 

“artificial lightning,” reported in the May 19 issue by 
F. W. Peek, Jr., bring to mind some of the characteris- 
tics of the natural phenomenon and their relation to ex- 
perimental results of this sort. All through the his- 
tory of power transmission it has turned out that as 
working voltages went up and the insulation of the 
lines rose with them there has been on the whole less 
and less trouble from lightning. In other words, the line 
insulation has been sufficient to take care of a great. 
many disturbances charged up to lightning. Of course, 
the fact is well known that only a very small minority 
of the so-called lightning strokes on the line are at all 
of the nature of direct: hits. Most of them are induced 
discharges of greater or less severity, sometimes giving 
rise to savage surge effeets on the system. The super- 
voltages may amount to several times the nominal line 
voltage, but save in direct strokes do not reach any 
astonishing figures. As Mr. Peek shows, there is not 
much above 400,000 volts that occurs in actual practice. 

The experimental investigation of lightning dis- 
charges has risen to high importance since the initia- 
tion of the various projects for superpower lines at 
working voltages exceeding 200,000. In particular, the 
effect of lightning discharges on the distribution of 
stresses over insulating strings is a very vital factor in 
design. Now, the beauty of the apparatus devised by 
Mr. Peek in its later stages of development is that a 
pressure of 2,000,000 volts can be momentarily applied 
to the line, or any voltage up to that astounding figure. 
The general method of obtaining these prodigious dif- 
ferences of potential is the charging of a static con- 
denser of great capacity to the necessary voltage and 
then arranging for its discharge over, for instance, an 
insulator string so as to simulate anything which na- 
ture can show. 

Lightning discharges are for the most part known to 
be of enormously steep wave front, generally non- 
oscillatory as regards any material part of the energy. 
By discharging a condenser of adequate size through 
known inductance and resistance it is obvious that 
almost any amount of damping or lack of it can be 
obtained on the wave front, giving approximately any 
wave shape that may be desired. Incidentally, the rate 
at which energy is turned loose on the system is enor- 
mously great as compared with any rate of output of 
man’s devising, unless possibly the firing of a great 
coast-defense gun. Therefore with an almost indefi- 
nitely large amount of energy as reckoned in kilowatts 
available, with a wave shape which can be regulated 
with a good deal of precision, it becomes possible to try 
cut in advance all the critical things which might be 
supposed to present the practical problems of insulation 
for superpower lines. The mere feat of getting the 
apparatus for doing this work is a memorable one. The 
usefulness which may be attained in the transmission 
work cf the next half century is beyond present measure. 
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Railroad Electrification 
and Power Supply 


ae the railroads of this country will be 
electrically operated. Of that there is no doubt. 
Meanwhile, however, old-line steam-railroad men are 
doing all that is possible to prolong the present system 
by improving the efficiency of locomotives, lowering 
grades, eliminating curves, and so forth. This, of 
course, is praiseworthy, but it will not ward off the 
inevitable. It is well, however, for electrical engineers 
to recognize the situation and to visualize the immensity 
of the inertia to be overcome. Two weeks ago Julius 
Kruttschnitt, in an address before the International 
Railway Fuel Association, stressed the need of greater 
efficiency in the use of fuel by the railroads and indi- 
cated that thereby a reduction of 13 per cent of expense 
is possible. For the future, Mr. Kruttschnitt says, the 
hope for conserving fuel lies in (1) substituting hydro- 
electric energy for steam, (2) substituting steam tur- 
bines or compound condensing engines for simple en- 
gines, (3) use of a cheap high-gravity fuel, (4) reduc- 
tion in weight of Diesel engines sufficiently to permit of 
their use as locomotive engines, and (5) development 
of a satisfactory variable-speed transmission gear for 
coupling the Diesel engine to the driving wheels of the 
locomotive. 

In that he chose electrification first Mr. Kruttschnitt 
did well, but that electrification depends on water power 
does not follow. Electricity can be produced in steam 
generating stations just as cheaply in many instances as 
from water power, and under certain conditions of load 
factor cheaper. What the railroads need is not con- 
viction on the necessity of greater water-power develop- 
ment, but conversion to electrification. When this is 
accomplished they will find that the electric light and 
power industry is not only prepared to supply all the 
energy they may need, but at a price that no railroad 
can afford to ignore. The railroads need never lack for 
electricity. 

In this connection the last two recommendations of 
Mr. Kruttschnitt may be commended to the thoughtful 
consideration of the manufacturers of electric railroad 
equipment. If Diesel engines ever become available for 
locomotives, electrification will be set back a generation 
and the manufacturers of electrical equipment will have 
only themselves to blame. It will be a sad day for them 
if the “battle of the systems” shall lead to such an 
outcome. 


Electrical Heat Treatment 
Assuming Greater Prominence 


ENEWED activity in the use of electric furnaces in 
all sorts of metallurgical operations has followed the 
resumption of business activity, and it may be well 
once more to indicate the virtues and limitations of 
their application in the light of present practices, prob- 
lems and equipment. 

Given the requirements of heat treatment for what- 
ever purpose, two fundamental questions at once arise. 
First, what will be the over-all cost? Second, is elec- 
trical heat worth any more on account of any special 
bearing on operating and utilization? 

As regards the first question, it is fairly easy 
determine the necessary B.t.u. to supply the quantity 
of heat required for delivery to the articles in process. 
The basic quantities are the unit cost of heat used and 
the efficiency with which the energy thus provided ca? 
be delivered to the work. These calculations are inde- 
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pendent of the source of heat used, but the electric 
heat calculations are made more readily and accurately 
because of the difficulty in determining data when using 
gas, liquid or solid fuels. Speaking in general terms, 
the transformation of energy in fuel to heat delivered 
by furnace resistors is on a par with the thermal effi- 
ciency of the best heat engines, and when comparison 
is made with furnaces using direct heat the real effi- 
ciency is about a stand-off. On a thermal efficiency 
basis, therefore, there is no real reason for deciding at 
the start that electric heat is unnecessarily expensive. 

As regards first cost of installation, many variables 
occur which make it difficult to fix upon a basis of 
comparison. The insulation material and quantity of 
insulation used is generally greater on the electric than 
on the directly heated furnace, but, on the other hand, 
when floor space, fuel storage capacity and other 
auxiliary installation details are considered, again a 
stand-off is generally reached on cost comparisons. 

On the second count of production efficiency and con- 
venience a long line of experience with furnaces for 
almost every sort of use shows that electric heat pos- 
sesses superior merits from the standpoint of ease of 
application and control, flexibility in furnace location, 
accuracy of measurements, speed of production and uni- 
form quality of product. In many industrial processes 
the fact that electrical heat can be applied uniformly 
and controlled accurately has been the deciding factor 
in its adoption, to say nothing of the advantages that 
come from the ability to work electric heating in vacuo 
or in any sort of neutral atmosphere that may be 
needed. Furthermore, the indirect saving obtained by 
having all process material turned out with exactly the 
same quality has been an important reason for the 
adoption of the electric furnace. 

There is still much to be done in electric heating— 
many other applications to steel treatment would occur 
if the slightly oxidizing atmosphere in the electric 
furnace could be eliminated. Radiant and resistance 
types of heating elements and also furnace insulation 
are not yet perfected, but every indication points to a 
still greater increase in the load of electric heat-treating 
furnaces on the lines of the big central stations. 


Circuit Breakers and 


Other Switchgear 


\.7 OW and again calls come for radical improvements 
4 N in circuit breakers, improvements that will lessen 
the cost and space demanded, improve the efficiency of 
the apparatus and the quality of the break, and in gen- 
eral relieve the art from what one may refer to as the 
hypertrophy of the switchboard. Now, by and large, 
the apparatus available from standard makers is of 
good operative quality. It meets the technical require- 
ments on the whole remarkably well and almost daily 
advances are recorded; but any one who studies the 
ensemble of the circuit breakers and other switchgear 
in « modern station comes to a sudden realization that 
the tail is wagging the dog, that distribution practice 
has been built up along lines which have forced the 
Switchboard into undue prominence. 

M nile minor improvements in material and design 
Will undoubtedly be made and will perhaps aid here and 
there in reducing the absurd overgrowth, anything of 
Sweeping importance in increasing the effectiveness and 
Cutting down the formidable expense of the switchboard 
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must come from new conceptions of efficiency in dis- 
tribution methods rather than from evolution along lines 
now well laid out. What would happen if there were 
given into the hands of an engineering committee not 
too closely devoted to the exploitation of things as they 
are the problem of laying out de novo the complete elec- 
trical system of a city of half a million or a million 
inhabitants? One could feel very confident that the 
result of its study would be startling to those who have 
grown up in the regular evolutionary course of con- 
ventional construction. Of course, no such blessed op- 
portunity is likely to fall into the hands of any one in 
our day—this whole question of relatively inexpensive 
and efficient switchgear is inextricably bound up with 
the general problems of distribution. Most of our 
great systems in this country and elsewhere have just 
grown, each step being a forward one, but hampered 
by the whole history of the enterprise, financial and 
technical. In the matter of switchgear, just as else- 
where, real advance is likely to be slow, but some day 
there will be an opportunity to break away from tradi- 
tion and make headway along new lines of progress. 


High-Voltage Insulation 
Still Baffles Analysis 


NE of the oldest experimental problems in the field 

of electrical engineering is that of the nature of 
the processes involved in high-voltage insulation. The 
question is important from both the practical and the 
purely scientific standpoint. It is a problem which is 
receiving increasing attention, and there is constant 
evidence that trained investigators are being attracted 
more and more to the wide variety of problems offered 
in this field. Recent evidence of this is fhe receipt in 
this country of German publications of the work of Dr. 
K. W. Wagner, who, it will be recalled, addressed the 
A. I. E. E. at the Chicago meeting in the spring of 
last year. Dr. Wagner’s paper emphasized the impor- 
tance of the influence of temperature on insulation, 
and he suggested that the process of breakdown is 
largely if not entirely due to the increasing conduc- 
tivity of insulation caused by temperature rise. At 
about the same time there appeared in the ELECTRICAL 
WORLD an account of the experiments of Steinmetz and 
Hayden leading to very much the same conclusions, al- 
though the experiments were quite different in char- 
acter. 

These two sets of experiments do not constitute the 
first suggestion of the importance of temperature as a 
factor in the processes leading up to the failure of 
high-voltage insulation. For a long time the occur- 
rence of hot spots in cables has been noted and has led 
to the realization that insulation failure does not, in 
accordance with early ideas, occur as a result of abrupt 
or disruptive puncture. The important phase of ex- 
periments of this character lies, therefore, not so much 
in the suggestion of a new theory of breakdown as in 
the new methods that are opened for the further study 
of the nature of the processes of insulation. The sub- 
divided electrode of Steinmetz and Hayden, on the one 
hand, and the high-resis‘ance electrode of Wagner, on 
the other, both offer suggestions for new avenues of 
study of the behavior of limited regions of the dielectric 
or insulator. Neither method has been perfected, but 
each offers good promise of more exact study of this 
extremely important problem. 























O BE heard 8,000 miles is the re- 

markable record of the radio broad- 

casting station SPE erected by the 
International Western Electric Company 
at the Brazilian Centennial Exposition 
at Rio de Janeiro. 

The antenna, which contributes con- 
siderably to the exceptional efficiency of 
this transmitter, is of a very unusual 
type. It is a six-wire cage antenna, 500 
ft. long, and is suspended from a cable 
strung between the tops of two moun- 
tains, Urca and Babylonia, near the 
famous Sugar Loaf Mountain. Musical 
programs were broadcast from this sta- 
tion and were received on’a Western 
Electric 3-A radio receiver and ampli- 
fied for the enjoyment of thousands of 
visitors at the exposition by the West- 
ern Electric Public Address System. 

On Feb. 2 an official demonstration 
was held, at which a speech delivered by 
Dr. Sampaio Vidao, Secretary of Agri- 
culture, and military band music were 
transmitted from Rio and received at 
Sao Paulo. Here the Public Address 
System, installed in a theater, amplified 
the Rio program for a large audience, in 
which were the Mayor of SAo Paulo and 
many other notables. 
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Automatie Plants Aid 
Western Water-Power Development 


Nine Semi-Automatic Generating Plants, with a Total Rating of 
14,655 Kw., Are Now in Operation on Southern California Edison 
System—Operating Costs Are Reduced Approximately 45 per Cent 


By E. R. STAUFFACHER* and GUSTAF CLINWALD} 
Southern California Edison Company 


HILE attention has been focused on such 
developments as Big Creek, Pit River, 
Kern River and other large projects in 
California because of their spectacular 
nature, yet notice has not been lacking of the economical! 
operation of some of the older and smaller hydro- 
electric plants by the use of automatic or semi- 
automatic control. Because of the greater savings in 
operating costs many small plants have been changed 
over from manual to semi-automatic operation and 
others which will be automatic or semi-automatic are 
either under construction or planned. There are now in 
eperation in California about fifteen installations of this 
type with a total capacity of nearly 20,000 kw. It is safe 
to say that all of these plants would be economically im- 
practicable if it were necessary to employ manual con- 
trol. Automatic control has been confined so far almost 
entirely to the smaller plants which were the pioneers of 
the modern power plants of today. These small plants, 
with their high operating expense, cannot compete with 
the lower production costs of the larger plants and would 
have to be discarded if it were not for the economy 
brought about by automatic operation. Another factor 
in their development has been the problem of keeping 
competent operators. Present-day operators are rapidly 
assuming an attitude of independence and an air of in- 
difference toward their work. They expect modern city 
conveniences and even with the best of accommodations 
do not always show the proper appreciation. With the 
present high labor turnover it is only logical that auto- 
matic apparatus should be meeting with favor in the 
small and remote hydro-electric plants of the West. 

The automatic generating plant is comparatively new, 
and in the earlier plants most of the apparatus of 
necessity had to be home-made, particularly that for 
proper water control where storage capacity was very 
limited or there was none at all. The manufacturers 
are rapidly meeting this situation, and it is now possible 


*Protection engineer. fAssistant superintendent of generation. 





FIG 


1—ESSENTIAL ELEMENTS OF WATER-CONTROL SYSTEM FOR 
SEMI-AUTOMATIC GENERATING PLANTS 


Upper Left—Float switch at forebay. 
trolling turbine nozzle. 


1 Lower Left—Motor con- 
Right—Balanced relay and motor switch. 


to duplicate every operation of manual control, even to 
observing the operating conditions of an automatic 
station at some distant point. A system of supervisory 
control has been worked out by means of which over 
a single pair of wires it is possible to listen in on a 
distant station and determine the position of circuit 
breakers, water level, load on the station, hot bearings, 
etc. The present tendency in the design of these plants 
is toward the use of induction generators, although 
most of the plants now in operation are equipped with 
synchronous generators. The present economic limit 
of the automatic generating plant seems to be about 
5,000 kw., or a limitation to plants where operating 
costs are relatively high in proportion to fixed charges. 
In the larger plants with high load factor and relatively 











rABLE I—~DATA ON HYDRO-ELECTRIC PLANTS OF SOUTHERN CALIFORNIA EDISON COMPANY CHANGED FROM MANUAL TO 


SEMI-AUTOMATIC OPERATION 


Total 





Storage 
Generating Static Capacity 
- stcheinablveahiacaladatans —W aterwheel — $$ $$$_____—____—_., Capacity Head Additional to 
Plant Number Rated Hp. Size, In. Make and Type (Kw.) (Ft.) Forebay 
Font CI es es a 2 1.200 + Ne aly ae ag ars 2,000 760 None 
-. . . elton—Francis r 
Kaweah No. 2....ceeseeeeeeeees ! 1/000 39 Pelton-Victor turbine | ****''*** 1,700 360 None 
Kaw IG. Sisnenas 2 3,000 72 Pelton-Doble tangentiia]l ........ 3,900 750 None 
STO Sites ed — ae 2 400 42 Pelton-tangential............... 585 483 None 
Mill ( oo a oc rao 3 250 30 Pelton-tangential. 670 510 7 acre-ft. 
Santa 1 R. No 2.. 2 800 Doble-tangential...... 1,200 305 Bear Valley Res. 
Santa Ana R. No. 3............- 1 2,000 72 Doble-tangential....... 1,550 352 Bear Valley Res. 
BS... cette accucee 2 400 Pelton-tangential. 750 628 None 
mee Rivet cca ice os ca Code 2 1,800 40 Doble-tangential................ 2,300 1,150 None 
tal... eens Hanne de 5,298 


‘14,655 
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FIG. 2—TIME SWITCH WHICH ENERGIZES WATER-CONTROL 
MECHANISM FOR A FEW SECONDS AT PERIODS OF FROM 
TWO AND ONE-HALF MINUTES TO FIVE MINUTES 


heavy fixed charges per kilowatt-hour, and where the 
capacity of the plant is such that a shutdown would 
seriously affect the system it is feeding into, manually 
controlled plants generally prove more economical and 
desirable. 


AUTOMATIC PLANTS OF SOUTHERN EDISON 


Nine semi-automatic plants, varying in size from 585 
kw. to 3,900 kw. and with a total rating of 14,655 kw.. 
are in operation on the system of the Southern Cali- 
fornia Edison Company. Table I gives the number and 
capacity of the units in these plants, the operating head, 
etc. Full automatic operation was not considered neces- 
sary, because one man must be on the premises to act 
as watchman and caretaker and he is available at all 
times to start up the plant in case of a shutdown from 
any cause. The problem of changing to semi-automatic 
operation was primarily one of water control as the 
plants have little or no storage. Furthermore, in 
southern California, where water from small mountain 
streams is used for irrigation, it is necessary that the 
hydraulic plants be so operated that under no circum- 
stances will water be spilled at the forebay and thereby 
wasted. 

To meet these conditions special water-control 
equipment has been developed. In case of high water 
in the forebay the generator will automatically pick 
up more load, and in case of low water the nozzle on 
the waterwheel will be slightly closed so that there will 
be no danger of lowering the water in the forebay to 
the extent of allowing air to be trapped in the penstock 
or pressure pipe. In some of the older plants this is 
accomplished by means of current-balanced relays 
wired in the nature of a Wheatstone bridge so arranged 
that fluctuations of the water in the forebay cut in and 
out suitably arranged resistances. This causes relays 
to operate at the power house and open the waterwheel 
nozzle if the water in the forebay is high and close it 
if the water is low. 
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The specially designed water-control equipment used 
at the Sierra plant, the last one to be converted from 
manual to semi-automatic operation, is shown in Fig. 
1, and the wiring diagram in Fig. 3. This newly de- 
signed equipment is operating very satisfactorily and 
will probably be made standard water-control equipment 
on the Edison system. At this particular station there 
are two units of 300 kva. each, operating under a head 
of approximately 700 ft. The storage is very small 
and the conditions of water control are severe. Roughly, 
the system is comprised of three essential parts—a 
motor with limit switch and gearing mounted at the 
needle valve, a slate panel- on which are mounted the 
necessary relays, etc., and a specially designed float 
switch installed at the forebay. 

To obtain the desired regulation the periods between 
the operation of the needle valve motor and the duration 
of an operating period should be roughly a function 
of the distance between the actual and the desired 
water level. The motor must move the needle valve 
in proper relation to the water level, and the action of 
the needle should be discontinued at any point, provided 
the water is moving toward the proper level. It will 
be seen from Fig. 3 that there are two circuits, one 
comprising a coil of the balanced relay BR and the 
reactance BJ, and the other the remaining coil of the 
relay BR and the reactance R. The core of the 
reactance BJ may be moved by means of a knurled nut 
to facilitate close balancing, and the core of reactance 
R is actuated by the float mechanism. These balanced 
circuits are energized every two and one-half or five 
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FIG. 3—CONNECTIONS OF ELECTRICAL EQUIPMENT AT FOREBAY 
AND POWER HOUSE FOR WATER-CONTROL MECHANIS™ 
IN SEMI-AUTOMATIC GENERATING PLANTS 


minutes by the contact-making clock shown in Fig. 2, 
or continuously from ground as determined by the posi- 
tion of the float-actuated brush arm BA. If upon being 
energized the circuits are unbalanced by the position of 
the core in the coil R, then the balanced relay BR closes 
its contacts to the left or right and operates the needle 
valve motor, the motor relay and the limit switch, or 
gives a visible signal by means of indicating lights as 
determined by the position of the transfer switch. The 


TABLE II—COMPARATIVE ANNUAL OPERATING COSTS OF MANUAL AND SEMI-AUTOMATIC GENERATING STATIONS 





—Estimated Cost 1922——_———_—— —_ —_———— Actual Cost, 1922————_—_. 
Labor Maintenance 
(Chief and (Three-year ul 

Plant Three Operators) Average) Total Labor Maintenance Total Save, 
Santa Ana No. 3 ° $5,400. 00 $136.58 $5,536.58 $2,369.10 $23.76 $2,392. 86 $3,143 iB 
Lytle Creek ; 5,310. 00 121.57 5,431.57 2,123.50 6.68 2,130.18 3,301 0 
Santa Ana No. 2 5,400. 00 195.21 5,595.21 1,902.05 132.57 2,034.62 160.59 
Mill Creek No. 1... ; 


5,340. 00 188.31 


5,528. 31 1,972. 29 33.87 2,006. 16 3,322.1 


~~ fe &* © 4 & FD 
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mechanism for controlling the movement of the core in 
reactance R is shown in the upper left hand picture in 
Fig. 1. 

Where a plant has more than one generating unit the 
regulating is done on only one waterwheel and the 
others are operated at continuous load. 


PROTECTION AGAINST TROUBLES 


Equipment is provided to protect against troubles 
developing inside the power house or on the transmis- 
sion lines. This equipment is arranged so that in case 
of a short circuit the armature switch is kicked out, 
which in turn kicks out the field circuit breaker, thus 
causing the automatic governor trip to operate. Bearing 
thermostats are provided at the main waterwheel, gen- 
erator and exciter bearings, and the thermostats and 
circuit breakers are connected with an annunciator so 


ELECTRICAL WORLD 


1259 


that the attendant can easily locate the trouble in case 
of a hot bearing or a switch kicking out. In case of 
a complete shutdown of a plant it is started up manually 
and put back on the line by the caretaker. It is felt 
that the complication necessary to accomplish this 
result would not be justified in view of the fact that 
there must be one man on the premises at all times for 
other reasons. 

The equipping of these small plants for semi- 
automatic operation on the system of the Southern 
California Edison Company has resulted in marked 
savings in operating costs, as shown by Table II. Not 
only have operating costs been reduced, but it has been 
found that maintenance costs are actually less owing to 
the smaller use of oil and waste. On the whole, the 
plants have given more satisfactory operation than when 
under manual control. 





Fuel Economy and Production Expenses 


Data Are Given for Forty-five Coal Burning Plants 
Ranging from 10,000 Kw. to 122,000 Kw.—First Part 
of Analysis Which Will Be Presented in Installments 


By ALLEN M. PERRY 
Engineering Editor ELECTRICAL WORLD 


HE many expressions of appreciation of the 
operating data given in the July 15, 1922, 

issue of this periodical and the widespread 
requests for the article led the ELECTRICAL 

WorLD to solicit similar information from operating 
companies all over the United States. The response to 
its inquiries was so much beyond expectations that the 
data received willl be published in installments as they 
are compiled and checked, instead of waiting until the 
entire mass of material is ready for publication. The 
figures refer to the twelve months ended July 1, 1922. 
If the operating conditions are carefully studied and 
the data properly interpreted, they should be helpful 
in showing the results that may be obtained by other 
companies operating under similar conditions. How- 
ever, the chief interest of the information lies in 
showing the effect which concentration of power gen- 
eration, extent of plant utilization, characteristics of 
coal, price of fuel and labor, etc., have on fuel economy 
and operating and maintenance expenses. Every engi- 
neer recognizes that the costs which are recorded are 
also affected by plant conditions (modernity, type of 
equipment, upkeep, etc.), plant management and the 
human factor involved in labor, but many of these 
factors are intangible and cannot be incorporated in a 


table of this kind. Neither can a large expenditure for 
maintenance be properly spread over a long period in 
the way it should be. Despite the many factors which 
influ nce operating economy and production expenses, it 
is interesting to observe how closely the results obtained 
in plants of similar size follow the plant factor and coal 
characteristics. 

To make possible a more intelligent interpretation 
= study of results several changes were made in the 
orm 


, of this table as compared with the one printed 
€n months ago. For example, it was considered neces- 
ary to rate all stations in the same manner; hence the 


total installed rating as indicated by nameplates is 
given. Allowance has not been made for overload 
capacity, and reserve equipment has been included. 
Neither has the rating been reduced where there is 
insufficient boiler capacity, but each reader can make 
his own interpretation if he will compare the ratings 
with the figures given in the last two columns. 

Last year load factor was given instead of plant 
factor (net output in kw.-hr. — installed kw. « 8,760), 
but it is not believed that load factor has as much 
effect on performance as plant factor, or the extent to 
which the plant is utilized. The load factor can, how- 
ever, be easily calculated by any reader who desires 
to know it. 

In all cases it was requested that the amount of 
fuel burned be expressed in short tons to avoid con- 
fusion which arose last year in determining whether 
the fuel consumption was submitted in short or long 
tons. The price of fuel per ton was obtained this year 
so that readers who are studiously inclined may ascer- 
tain the plant value of coal containing different amounts 
of ash and heat content. 

The wages paid for labor might also be interesting, 
but to be of any use it would also be necessary to show 
how this labor is distributed. 

Maintenance expenses have been further subdivided 
this year into building and structures, boiler plant, 
prime movers and auxiliaries, generators and electrical 
equipment, and miscellaneous. 

An analysis of the figures will show the value of 
concentrating power generation and operating at the 
highest plant factor, although it is surprising to see how 
one of the smaller plants (No. 57), operating at low 
plant factor, is holding down its production expenses. 
The remarkably low total production expense of this 
plant is due to the fact that the plant is operating 
with a much smaller force than it would require were 
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its output larger, and to the further fact that the 
fuel expense is low owing to the proximity of the plant 
to a mine. Furthermore, the maintenance expense is 
minimized by operating the plant below rating. 

If the fixed charges on some of these plants could be 
uniformly and accurately ascertained, the unit over- 
all costs might rank in a totally different order. It 
remains for some one to study the combined fixed and 
operating costs to ascertain how much money a com- 
pany can afford to spend for refinements in equipment. 
Here again, however, it is necessary to determine 
whether an increase in operating expense is not justified 
by the greater reliability of service which may be 
assured. 

Aside from plant No. 57, the station operating at the 
lowest unit cost (exclusive of fixed charges) is No. 53. 
This plant is producing a kilowatt-hour at 0.470 cent, 
but it has a 60,000-kw. unit and is operating at 58.2 per 
cent plant factor. As may be seen, its maintenance 
expense during the period covered had not yet reached 
large proportions. 

Among the larger stations, No. 64 has the highest pro- 
duction expense—namely 0.894 cent per kilowatt-hour 
—because of the combination of low plant factor, high 
coal charge, high wages and high boiler-plant main- 
tenance. Similar conditions obtain for station No. 12, 
and more particularly for No. 175. The expenses of the 
latter indicate what must be paid for standby service. 

Of particular concern to companies interested in 
burning powdered coal are the operating economy and 
production expenses of station No. 184, which is rated 
at 40,000 kw. With coal containing 11,961 B.t.u. per 
pound and costing $4.94 per short ton, this station is 
producing a kilowatt-hour on 19,200 B.t.u. The oper- 
ating expense is only 0.469 cent per kilowatt-hour, 
and the total production expense is 0.510 cent per 
kilowatt-hour. Although these figures answer some of 
the principal questions which have been. raised in engi- 
neers’ minds, it would be interesting to know what 
the fixed charges on stations of this character are. 

To enable readers to interpret the figures, the accom- 
panying table was sent to each company submitting 
data with the request that explanations be given for 
results where they differ very much from the average 
for the group. Some of the comments are incorporated 
in the table as footnotes. Others, arranged in the 
same order as that in which the companies are listed 
(i.e., according to rating), are digested below: 


No. 115.—From Sept. 1, 1922, to April 1, 1923, the pro- 
duction expenses considerably improved. They are: 


Cents per Kw.-Hr 


IE: 03. 5 oh. Ass te Pe 0 6 Re oeacn 0.460 
a os eo ek lac Ga ke eck onle 0.127 
Average water, lubrication and supplies cost .... 0.014 
Total operating expense .................ce000. 0.601 


Total maintenance expense ................... 0.095 


6 Sew oh 0.697 
cad bee w ees 1.932 


_During this period (on Aug. 16, 1922) a 20,000-kw. tur- 
bine was put in operation. The labor expense is above the 
average, largely owing to the fact that the plant is ram- 
bling; i.e., it covers considerable territory and has several 
floor levels. In order to safeguard against failure of one 
of the large machines it is necessary to have enough help 
to put one of the smaller units in service in an emergency. 

No. 84.—“In comparing our station with others covered by 
this report, one point comes to my attention which I think 
would be well to incorporate in your form, that is, the 
number of B.t.u. for 1 cent. With the above figure it would 
be very easy to compare the relative operating conditions 
of the different plants and would permit a much more rapid 
comparison of the production costs of the various stations, 
instead of trying to compare the cost of coal and B.t.u. 
per pound.” 
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No. 12.—Coal price is higher than others of group and 
plant factor is lower. 

No. 186.—‘“Since putting two new 1,500-hp. boilers in 
service, our B.t.u. per kilowatt-hour for the past three 
months has averaged 19,723.” 

No. 184.—The third unit of this plant was placed in sery- 
ice in October, 1922. Since July 1, 1922, the fuel economy 
has improved somewhat, although the plant factor is slightly 
less. Figures follow: 


Installed generator rating of station, kw......... 70,000 
Station output in kw.-hr. for year ended Dec. 31, 

ta nh tual in te In le del ad GARI ty onion ek ge Oe OO MOSS 253,046,466 
Peek. 10Q@G for SAMS POTION 62 vvcecescevcesvcvee 58,000 
Annual plant factor (net output in kw.-hr. di- 

vided by 8,760 times installed kw.), per cent... 41.27 
Fuel (coal or oil) consumption for same period, 1b.391,953,556 


pe A SPC Te See eer eee 12,056 
Coal, Ib. per switchboard kw.-hr. ............0.- 1.55 
PE. MOT SWHCHHORTG WW. oc ies ceiwct cence 18,674 
Average price of fuel delivered per short ton.... $5.47 
Operating expenses, cents per kw.-hr. delivered 
from switchboard: 

ee RE eee er eee ee ee oe 0.4234 

(b) Wages and superintendence .............. 0.0594 

(c) Water, lubricants, supplies, etc. .......... 0.0058 
Maintenance expense, cents per kw.-hr. delivered 

from switchboard: 

(a) Station buildings and structures .......... 0.0015 

fer errre eT ee TTT Tee 0.0199 

(c) Prime movers and auxiliaries............. 0.0036 

(d) Generators and other electrical equipment. 0.0024 

(e) Miscellaneous equipment. ................ 0.0121 
Number, type and rating of boilers...Eight 1,306-hp. Edge Moor 
Number, type and rating of prime movers (turbines) : 

Two 20,000-kw. G. E. horizontal 
One 30,000-kw. G. E. horizontal 


No. 57.—“The pounds of coal per kilowatt-hour for our 
plant is probably below the average. This is due mostly to 
the fact that the equipment was run during this period at 
its most economical loading. The grand total cost is also 
possibly below the average, due to the fact that the mine 
from which the power-plant coal is obtained is immediately 
adjacent to the plant. Consequently we have no freight 
to pay on coal.” 

No. 234.—“Our maintenance expenses are only divided 
between boiler department and generating department. 


These divisions are as follows: 
Cents per Kw.-Hr, 





Total generator-room maintenance ...........+. $0.0466 
Total boiler-room maintenance .............+... 0.0384 
NE olan bi diate he emia ede Rae ae Bibs Cea $0.08508 


“This gives a total operation and maintenance expense of 
0.92308 cent per kilowatt-hour.” 

No. 85.—“Since July 1, 1922, we have made a great many 
changes in this plant, which was in very poor condition in 
the year 1921, and have raised its economy very materially. 
The coal rate has been reduced from 2.30 lb. per kilowatt- 
hour to 1.77 lb., reducing the B.t.u. from 33,350 to 25,665 
per kilowatt-hour. Figures for the first three months in 
1923 follow: 


instatied menerator rativig, KW..... 2... cvcccces 33,000 
Annual plant factor, per cent..........-ceeeeee 37.7 
RN a Pee ere ee eee 26,925,400 
a RT ES. a eres rere err 23,500 
Pel COMMNIIDTION, BHOTE CONS... 2 ccc ccceesesue 23,919 
I I RS a oe 6.6 voce 0 bo ore aie. Woke aNd * 14,500 
GN es, ig acu anivis s:0 do ew hem bo ews 6.8 
PEIOO OC TUG] GOUVSTCR onc cc rccncecrccterscmese $6.80 
ic I. 4. bins 6 cllle 6M apace el Vianaere un aE Lv 
I Nk ns na eS ia ee OLE 25,665 
Operating expenses (cents per kw.-hr. delivered) : 
es Re iinen c k ot ae alent aie Sib aN oat OR te $0,612 
Wages and superintendence ..............55. 099 
Water, lubrication and supplies .............. 0.008 
CI a ee red ee cot ted ee che Oe 5 Geis one 0.714 


Maintenance: . 
SE OE | PRES eee eee ee ee 0.009 
EP Pr re eee Cee Toe ae 0.022 
Prime movers and auxiliaries................ 0,007 
Generator and electrical equipment.......... 0.029 | 
ERE Soe ere ee ee 0,009 
TUORE sv ce Ee eee see e eer erec shee eweares eau ens ae 1.008 
EE a eee eT eee ee ae ae belt 

Rating of boilers (sixteen), each, hp............ ale 

Rating of generators: 

OR OS ae ae eee ee ee eee ee 10,000 
Ce Pe. . cis Veoe nce cr val (oN Ke Ce SMe ew eRe 3,000 


No. 208.—“The large coal consumption per kilowatt-hout 
for the period covered by this questionnaire was due t0 
the fact that on account of an accident to our 5,000-kw. unit 
we were forced to operate the older equipment for several 
months. At present our coal consumption is about 2.9 Ib 
per net kilowatt-hour, using coal with a heating value 0 
approximately 12,250 B.t.u. per pound.” 

No. 11.—Low cost of coal is due to station being com 
tiguous to mines. ; 

No. 49.—Since July 1, 1922, the following results have 
been obtained: 


Annual plant factor, per cent... ...c nsec ccescccccesss 410 
Pou, eT Cee PTeEeT RT Pee CRE Cer oes 
LD. TUS POF KWieME. ieee ees assesvesnccteecevescees ee 
AE ee RAT Tee Pere er ee 1,60 
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Straight Lines as Rate Curves 


A New Method for Making Rate Studies by Using Graphical Charts—Hyperbolic 
Curves Reduced to Straight Lines Without Making Calculations— 


RAPHICAL repre- 
sentation of 
central - station 
rates for the pur- 

pose of comparing different 
rates, for designing new 
rates, etc., is, as a rule, 
carried out by plotting the 
average charge in cents per 
kilowatt-hour against the 
number of kilowatt-hours. 
This will generally not re- 
sult in straight lines, except 
in case of the first block of 
a block rate or in case of a 
step rate. In practically all 


Greater Accuracy and Convenience Secured 


By H. E. EISENMENGER 
New York Edison Company 





F RATE schedules are to be graphically expressed 

by curves, the almost universally chosen method is 
to plot the cents per kilowatt-hour on a vertical scale 
over the kilowatt-hours consumed. This results in 
curved lines. Just as some other curves can be turned 
into straight lines by using a logarithmic scale so these 
curves can be straightened if the kilowatt-hours are 
plotted on a “reciprocal’’ or “hyperbolic” scale. The 
design of this kind of scale, which is a very simple 
matter, is explained in the article. A scale of this kind, 
once constructed, can be reproduced by blueprinting, 
photostating, etc., and used for all subsequent work 
with rate curves just as the ready-made logarithmic 
scales are used for other investigations. 

The use of the hyperbolic scale not only results in a 
great simplification, with a consequent saving of time 
and work, but it has also several other advantages 
which are fully explained in the article. Its principal 
application is in the study of rates and in the design 


for the incremental kilo- 
watt-hour. In case of con- 
stant bills (intermediate 
stages in step rates, also 
minimum bills) the horizon- 
tal asymptote is identical 
with the horizontal axis. 
These fundamental facts 
bring the thought near 
that it must be possible to 
stretch these curves into 
straight lines if we step off 
the horizontal distances 
(kilowatt - hours) on a 
hyperbolical scale, so that 
the change of the horizon- 


other cases curved lines 
result, notably for the 
various kinds of block rates. 
Even in case of step rates, 
curved lines join the 
straight lines to one another 
where the stipulation is made that the application of 
the lower step shall not make the bill for a larger con- 
sumer less than for a smaller consumer or vice versa. 
In other words, where there is an unchanged bill over 
a certain range of kilowatt-hours, also where the cents 
per kilowatt-hour are plotted as a function of the load 
factor, curved lines as a rule result. 

The construction of these curved lines is a tedious 
work and must be preceded by the calculation of a table 
giving the values for a sufficient number of points of 
the curve. Even with the use of a calculating machine 
or where a slide rule is accurate enough, this work 
takes up much time. The accuracy of the curve is 
rather limited because a curved line can be made to 
follow points which are slightly wrong and does not 
show the consequent distortion from its true shape as 
readily as a straight line will. 

For these and other reasons it is desirable to replace 
these curves by straight lines through the use of an 
appropriate scale. Double logarithmic scales will 
accomplish this, but they require a shifting of the 
scale for every block, which makes them worthless for 
this particular purpose. 

I have shown in my book on “Central Station Rates”* 
(pages 360-365) that the curves in question are equi- 


of new rates. 


lateral hyperbolas, the vertical asymptotes of which are 
identical with the axis of ordinates—that is, with the 
axis of cents per kilowatt-hour—whereas the horizontal 
asymptote is raised over the horizontal axis, or axis 
of kilow att-hours, by an amount which is equal to the 
cents per kilowatt-hour charged in the respective block 
Reece” 1 Station Rates in Theory and Practice,” by H. E. 


er, Fred J, Drake & Company, Chicago, 1921. 


In the latter part of the article other methods of 
rate representation and of rate comparison are dis- 
cussed which make use of straight lines only. 





tal distances which corre- 
sponds to a constant'vertical 
distance in the original 
curve is offset by an equal 
but opposite change of the 
length of the unit on the 
horizontal scale. The exact proof that the curves must 
actually become straight lines is easy with the material 
on hand in the theoretical part of the book mentioned 
above, but no space shall be taken up with this point 
in the present article, which is concerned with the prac- 
tical side of the question only. 


How TO CONSTRUCT THE SCALE 


The scale is constructed in the following manner: 
Take a convenient horizontal length MN (bottom of 
Fig. 1) as unit; for instance, 100 divisions of a cross- 
section paper. Step off from the right-hand side N 
toward the left one-tenth of this length and call the 
point thus received 10. Then step off from N to the left 
a length equal to one-ninth and call the point 9; the 
point at a distance of one-eighth to the left of N will 
be called 8, and so on until the point 1 is reached, 
which is at M. Fractional values are determined in the 
same way; for example, the point at the distance 1/1.5 
to the left of N is called 1.5, ete. In this manner as 
many points of the scale as seems desirable are deter- 
mined. On account of the small size of the illustrations 
fewer of these points are shown in Fig. 1 than will be 
used for purposes of practice. One could, of course, 
also continue to the left of the point M and enter the 
points 0.9, 0.8, etc., but this will seldom result in any 
advantage. The range from 0.5 to 1 in this manner 
would take up more space than the entire range from 
1 to 10. The point N represents infinity and the ver- 
tical line drawn through this point (dash-and-dot line) 
will be called the “infinity line.” The vertical scale is 
an ordinary arithmetical cents-per-kilowatt-hour scale. 

The use of the sheets ruled in the manner just 
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described is best explained by an example. Suppose we 
have a block rate of 10 cents per kilowatt-hour for the 
first 10 kw.-hr. and 5 cents per kilowatt-hour for each 
kilowatt-hour after the first ten. 

Each unit of the horizontal scale is assumed to repre- 
sent 10 kw.-hr., so that the figures at the bottom of the 
sheet are to be multiplied by ten in order to give the 
number of kilowatt-hours and the point M denotes 10 
kw.-hr. There is now one point of the curve obviously 
at the height 10 cents per kilowatt-hour above M; this 
gives the point A, in Fig. 1. All there is to do now 
to draw the curve is to step off 5 cents per kilowatt- 
hour (that is, the charge in the second block) on the 
infinity line upward from N, which gives the point B,, 
and then to join A, and B, (For o kw.-hr. the 
average charge per kilowatt-hour is 5 cents). This 
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FIG. 1—CONVERTING BLOCK RATES TO STRAIGHT LINES 


will immediately give the desired curve without any 
figuring. 

Suppose now there is a third block commencing at 
30 kw.-hr. and that all kilowatt-hours in this block are 
charged at 3 cents per kilowatt-hour; then one takes 
the intersection point C, of the rate curve A,B, with 
the vertical which is laid through the point 3 (30 
kw.-hr.) and joins it to the point D,, which is found 
at the height 3 cents per kilowatt-hour on the infinity 
line. 

Now, it will be observed that in the higher ranges of 
kilowatt-hours—say, above 100 kw.-hr.—the horizontal 
scale becomes very much compressed. If desired, this 
portion of the horizontal scale can easily be expanded 
in the following manner: 

Draw a scale M’N’, which is identical with MN, but 
use figures ten times as large, placing M’ on the point 
10 of the original horizontal scale. In this way another 
infinity line is obtained starting upward from the point 
N’. The old infinity line is then, as can be easily seen, 
located at the point 1/0.9 = 1.111 of the new scale. 
Take now the intersection FE, of the rate line with the 
vertical line drawn through the point 10 and connect 
it to the point D,, which is situated at the distance 3 
cents per kilowatt-hour above N’ on the second infinity 
line. This gives the equivalent of the portion ED, of 
the rate line over the expanded scale M’N’. The original 
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and the added portion of the diagram shall be called 
“sections.” 

Just to carry the example further, assume now a 
fourth block beginning at 150 kw.-hr., all kilowatt-hours 
in this block to be charged at 1 cent. EE’ gives then 
the rate curve in this block. 

One is, of course, not restricted to making the change 
of the scale at the point 10. It may be made at any 
other point that seems desirable, but as a rule this 
will be the most convenient point in practice. One can 
also, of course, add a third section to the right of N 
representing 100-1,000 units; that is, in the case under 
consideration, 1,000-10,000 kw.-hr. 

It is possible also (according to a suggestion by 
William B. Jackson) to run each section to the infinity 
line and start the next section a short distance, say 
one-half inch, to the right of the 
infinity line, so that each section is 


“gs 0 WO 8s entirely separated from the other and 
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no overlapping of scales occurs. With 
the former method the space between 
10 and N has two scales because the 
point N represents infinity on the first 
section and 11.111 on the second. The 
gap between the line representing 10 
in the first section and the line repre- 
senting 10 in the second section must 
then be bridged by horizontal lines; in 
other words, the points on the line 
representing 10 on the section to the 
left must be projected horizontally to 
the beginning of the new section. 

The line representing a minimum 
charge is constructed in an equally 
simple way with the use of a hyper- 
bolic scale. For example, if there is a 
+ minimum charge of $1, the curve 

representing this charge is found in 

the following way: One dollar means 

at a consumption of, say, 10 kw.-hr., 

an average charge of 10 cents per 
kilowatt-hour, and point A, is therefore one point of the 
line. The bottom point of the infinity line N must be of 
necessity another point of that line, because at infinity 
kilowatt-hours and a constant bill of $1 ‘the average 
charge is zero. A,N is therefore the line representing 
a minimum charge $1. 

The same applies for every constant charge such as 
are frequently found between the steps of step rates. 
Take, for example, a step rate as follows: If the con- 
sumption is 150 kw.-hr. or less, 8 cents is charged for 
every kilowatt-hour; if the consumption is more than 
150 kw.-hr., 6 cents is charged for every kilowatt-hour. 
No bill for a larger consumption is, however, to be 
smaller than that for a smaller consumption. There 
results then (Fig. 2) a straight horizontal line at the 
height of 8 cents per kilowatt-hour until it hits the 
150-kw.-hr. line. From there the straight line drops 
toward the point N until it reaches the 6-cents-per- 
kilowatt-hour line (which, as the figure shows directly 
and without any computation whatsoever, takes place 
at 200 kw.-hr.), and from there on the rate curve 
proceeds as a straight horizontal line. The inclined 
straight-rate line also indicates, without figuring, how 
large that constant bill is. The line, produced, inter- 
sects the 1,000-kw.-hr. line at 1.2 cents per kilowatt-hour 
(or the 100-kw.-hr. line at 12 cents per kilowatt-hour), 
and therefore the bill is 1,200 cents or $12. 
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It will be noted that in each case the entire rate 
curve has been drawn without a single calculation, 
which compares favorably with the long tables that 
have to be tediously figured out to obtain a curve of 
similar accuracy under the old system with an arith- 
metical horizontal scale. The plotting of a large num- 
ber of points from the table becomes also unnecessary 
with the new system. 

A third advantage is that the loss of time connected 
with the tracing of curved lines is avoided. 

If, therefore, the scale is once laid out, a very con- 
siderable saving of work and time is effected for all 
future rate curves. Printed sheets with rulings after 
a hyperbolic scale comparable to the well-known log 
or double-log sheets are not yet on the market as far 
as the author is aware. But an ordinary cross-section 
sheet of generous dimensions about 20 in. high and 10 
in. wide for each section (to insure accuracy) can be 
easily ruled with a hyperbolic scale by any good drafts- 
man in a short time and can then be cheaply and 
quickly reproduced in any quantity and any size by 
photographic methods as a photostat, blueprint or 
Van Dyke print. The method of reproduction pre- 
ferred by the author is a Van Dyke negative direct- 
printed copy, from which positive contact prints are 
taken which may be blueprints or black or brown prints. 
The latter are preferable if it is intended to photostat 
the sheet after the rate curves have been entered, 
because blue lines will photostat poorly. It is advisable 
to rule three sections on this master sheet, every point 
of each section representing ten times as many kilowatt- 
hours as the corresponding point on the neighboring 
section to the left. 

The advantages of saving time and work are not 
the only ones of this straight-line method. 

Where two or more rates are compared by means of 
the curved-line method, the curvature distorts the im- 
pression to be conveyed by the curve. Supposing, for 
instance, as a simple case, that there are two rate 
curves, one running above the other at a constant ver- 
tical distance of 0.1 cent per kilowatt-hour, both curves 
will come very closely together in the range of the low 
kilowatt-hours where the curves are very steep, and this 
may go so far that the two curves finally even run 
together and cannot be distinguished from one another 
because their mutual distance is smaller than the thick- 
ness of the lines (Fig. 3). On the right-hand end of 
the curves, where the energy consumptions are high 
and the curves almost horizontal, the distance between 
the two curves is practically 0.1 cent per kilowatt-hour. 
The curves will therefore give the impression of con- 
verging toward the left, or even of crossing at some 
point near their left end, although their vertical dis- 
tance from one another is constant and equal to 0.1 
cent per kilowatt-hour. An experienced person may 
discount this apparent convergence, but where the 
vertical distance is only approximately constant he will 
not be able to tell without measurements where the 
curved lines are converging to the left and where they 
are converging to the right, or whether they are paral- 
lel. Measurements are uncertain in the steep parts of 
the curves. Straight lines have an unchanged slope, 
ana it is seen at a glance with a great degree of 
accuracy whether the lines are converging to the right 
or to the left, or whether they are parallel. Similar 
Considerations apply, for instance, where one curve is 


by a constant percentage (discount) higher or lower 
than the other. 
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At the end of each block the rate curve, whether 
under the old or the new system of representation, must 
show a characteristic break, a sudden change downward 
of its slope. If the change in the kilowatt-hour charge 
at the end of a certain block is not great, the angle 
caused thereby in the curved line may be so small that 
it is overlooked when tracing the curve, and the curve 
is thus wrongly smoothed out. This introduces a fur- 
ther element of uncertainty and inaccuracy into the 
curve and obliterates the expression of the law of the 
curve, as becomes particularly evident where there are 
two or more rate curves which run very close to each 
other. They may then, although plotted with great 
care, alternately converge and diverge in an apparently 
unjustified and confusing way, without pronounced 
breaks, which gives them an erratic, slovenly appear- 
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FIG. 2—CONVERTING STEP RATES TO STRAIGHT LINES 


ance and gives rise in the spectator to suspicions as 
to their accuracy. With a straight-line system the 
changes of slope at the end of each block are not only 
clear-cut and more pronounced, but they cannot possibly 
be overlooked when constructing the curve. This 
makes it much more easy for the eye to grasp the law 
which the various rates curves follow, even though the 
changes in slope be small and the curves close together. 

Another advantage is that the straight-rate lines are 
self-descriptive. By looking at a rate line of this kind 
one can read off the rate in words as easily as if it were 
printed, and even more readily. The breaks in the 
slopes indicate the ends of the blocks and the inter- 
section of each straight line (or of its production respec- 
tively to the right) with the infinity line gives the cents 
per kilowatt-hour charged within the respective block. 
A rate curve under the old system has nothing to show 
to the eye what the charges are, and if the description 
of the sheet has been omitted or is not at hand, it is 
not possible to find what the rate is, except by solving 
equations with two unknown quantities. 

This system of straight-line representation of rates 
is especially useful in designing new rates to take the 
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place of existing ones. In this case one wants to know 
what the resulting changes are in the cent-per-kilowatt- 
hour charges if certain features of the rates are 
changed—for instance, the length of a block or the 
charge per increment kilowatt-hour in that block, or 
both. The effect of these changes in one or more blocks 
can be demonstrated by simply tracing a straight line. 
The connection between the original rate and the 
tentative new rate is much clearer than under the 
old system with its elaborate calculations and curve 
tracings. 

It is known, for example, that the rate line in every 

T block of any 
block rate, no 
matter what the 
upper and lower 
limit of that 
block or how 
high the rate is 
for a_ certain 
energy consump- 
tion, converges 
to the same 
point of the in- 
finity line as 
long as the in- 
crement kilo- 
watt - hour 
charges within 
the block are the 
same. Two par- 
allel rate lines 
indicate always 
that one rate is 
lower than the other one by a certain constant number 
of cents per kilowatt-hour, this number being given 
by the vertical distance between the two straight lines. 
Two lines intersecting at any point on the horizontal 
zero line (bottom line) of the diagram mean that one 
of the two rates is lower than the other one by a cer- 
tain constant percentage—for instance, in consequence 
of a percentage discount. 

As shown in the theoretical part of the book on 
rates quoted above, the total amount in dollars and 
cents charged under any block rate can be resolved into 
a constant amount plus another amount which is pro- 
portional to the total number of kilowatt-hours con- 
sumed. These two component parts of the charge are 
also easily evident from the straight-line representation. 
A parallel to the rate line is traced through the bottom 
of the infinity line. This parallel intersects the 10- 
kw.-hr. or the 100-kw.-hr. or the 1,000-kw.-hr. line, etc., 
respectively, at a height above the zero line which is 
one-tenth, one-hundredth, one-thousandth, etc., of the 
above-named constant component of the charges. The 
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amount proportional to the total number of kilowatt- 
hours is, of course, equal to the kilowatt-hour charge 
per increment kilowatt-hour in the respective block and 
is given, as stated above, by the intersection of the 
rate line with the nearest infinity line to the right. 
Thus the equivalent two charges in the third block (3 
cents per kilowatt-hour for every kilowatt-hour between 
30 and 150) of the 10/5/3/1-cent rate dealt with in 
Fig. 1 will be found as 1.1 * 100 + 838 cents per 
kilowatt-hours, or $1.10 + 3 cents per kilowatt-hour. 
This can be seen, on the one hand, from the intersec- 
tion point of the parallel C’N, for instance, with the 
10-kw.-hr. line, which takes place at 11 cents per 
kilowatt-hour, and, on the other hand, from the inter- 
section of C,D, with the infinity line at 3 cents per 
kilowatt-hour. 

From this is seen the following general law: The 
slope of the line determines the additive constant 
(equivalent customer charge) of the respective block, 
and the intersection of the line with the infinity line 
determines the cents-per-kilowatt-hour charge for the 
increment kilowatt-hour in the respective block. 

The hyperbolic scale offers the same advantages 
where the cents per kilowatt-hour are to be plotted 
against the load factor. This is often done to advan- 
tage where a certain charge is made per kilowatt with 
or without the addition of a separate kilowatt-hour 
charge. Here an even greater simplification is notice- 
able through the use of the hyperbolic scale. 

Take, for example, as a simple case, the following 
Hopkinson rate: $3 per kilowatt per month and 5 cents 
per kilowatt-hour. The average charge per kilowatt- 
hour varies not only with the energy consumption but 
also with the demand. With the energy consumption 
as abscissas, there would have to be separate curves 
for several representative demands; for instance, for 
50, 100, 200 kw., etc. If, however, the cents per kilo- 
watt-hour are plotted as a function of the load factor, 
a single curve will suffice which applies to every kilo- 
watt demand. 

To construct this curve choose one section of the scale 
for the range from 10 per cent to 100 per cent load factor 
(Fig.4). If itis desired to take load factors of less than 
10 per cent into the scope of the investigation, the pre- 
ceding section might be used also or the scale extended 
back to 9 per cent, 8 per cent, etc., as desired. Choose, 
for example, a demand of 50 kw. (the demand cancels 
out later) at 10 per cent load factor. This means that 
the energy consumption is 0.10 « 50 kw. * 730 hours 
= 38,650 kw.-hr. The total bill is then (in cents) 50 
kw. < 300 cents per kilowatt-hour + 3,650 kw.-hr. X 
5 cents per kilowatt-hour, and the average charge in 
cents per kilowatt-hour is [(50 « 300) ~ (0.10 « 50 
< 730)] + 5 = 9.11 cents per kilowatt-hour. At 
infinity load factor the demand portion would be zero, 
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and at the infinity line (which now represents “infinity 
load factor’) the average charge per kilowatt-hour will 
be equal to the energy charge of 5 cents per kilowatt- 
hour. Connection is made on the chart by a straight 
line between the point 9.11 at 10 per cent load factor 
with the point 5 cents per kilowatt-hour on the infinity 
line, and the desired rate curve appears as AB (Fig. 4). 

If there are blocks in the Hopkinson rate, even this 
load-factor rate curve will in general vary with the 
demand, and it will be necessary to draw separate rate 
curves for a number of representative demands. 

Take, for example, the Hopkinson rate just quoted 
but modified by the addition of blocks for the higher 
kilowatts and kilowatt-hours, as follows: 

$3 per kilowatt per month for the first 100 kw. 

$2 per kilowatt per month for all kilowatts in excess 
of 100 kw. 

5 cents for the first 5,000 kw.-hr. 


3 cents for the next 5,000 kw.-hr. 
1 cent for all kilowatt-hours in excess of 10,000. 


The curve for 50-kw. demand will remain unchanged 
from the above until it reaches the load factor at which 
the first block of 5,000 kw.-hr. is filled, that is at 5,000 
kw. + (50 kw. 730 hours) — 13.70 per cent* (point 
C, Fig. 4). From there on it is necessary to draw a 
straight line CD to the point of 3 cents on the infinity 
line. This straight line is the rate line until the second 
block of 5,000 kw.-hr. is filled, which takes place at 
2 « 13.70 per cent = 27.40 per cent. Connecting the 
point E at 27.4 per cent of the last-named rate line with 
the point F at 1 cent per kilowatt-hour on the infinity 
line furnishes the rest of the rate curve up to the 100 
per cent point. In like simple manner the rate curves 
for 100 kw. and 200 kw. are constructed. They are 
also entered in Fig. 4. 

This example furnishes an instance of the general 
type of rate, inasmuch as the kilowatt charge and the 
kilowatt-hour charge decrease with increasing demand 
or energy consumption respectively. The average 
charge in cents per kilowatt-hour depends then on both 
the demand and the energy consumption in such a way 
that one can no longer use a single curve with the load 
factors on the base line, as was possible with the ele- 
mentary Hopkinson rate (AB, Fig. 4). In this case 
nine different methods can be used for the representa- 
tion of the rate on paper, as explained in the following. 
Only one of these nine methods has been applied in the 
example above. 

GENERAL TYPE OF RATE 


The monthly or annual charge made under any elec- 
tric rate is practically always a function of not more 
than three variables, viz., the energy consumption, the 
demand, and the time at which the energy has been con- 
sumed. The latter element cannot be taken care of in 
the graphical representation otherwise than by tracing 
different curves for the different times at which the 
energy is being consumed or, in other words, at which 
the demand occurs. It can therefore be disregarded 
for the present purposes. 


Instead of either one of the variables, demand and 
*nergy -onsumption, the load factor can be substituted 
a le and the general problem thus becomes: 

at is 


the average charge per kilowatt-hour for any 


Possible combination of values of the following sets of 
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ular hyperbolic sheet for practical use sufficient sub- 
ll be entered to allow the point 13.7 per cent to be 
practical accuracy. If such is not the case, it is easy 
he slide rule the distance of this point from the 100 
nt of the scale, as 1/1.37 = 73.0 per cent of the dis- 
n the 100 per cent and 10 per cent points of the scale. 
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variables: (1) Demand and energy consumption, (2) 
demand and load factor, (3) energy consumption and 
load factor? 

This means that there are the following combinations 
of variables: (A) Average charge, demand and energy 
consumption; (B) average charge, demand and load 
factor; (C) average charge, energy consumption and 
load factor. 

Given any two variables in any of the three last- 
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FIG. 4—HYPERBOLIC SCALES APPLIED TO RATES PLOTTED TO 
LOAD FACTOR 


named combinations, it is requisite to show graphically 
what the third one is. This cannot be done by curves 
in a plane otherwise than by assuming one of the three 
variables at a number of representative constant values 
and drawing a separate curve between the two other 
variables for every one of these representatives values. 
Thus under (A) one might draw a number of curves 
showing the average charge with varying energy con- 
sumption if the demand is 50 kw., another curve for a 
demand of 100 kw., another for 200 kw., etc. Or one 
may draw another family of curves showing the average 
charge (cents per kilowatt-hour) with varying demand, 
one curve for a given energy consumption of, let us say, 
500 kw.-hr., another for 1,000 kw.-hr., a third one pos- 
sibly for 1,500 kw.-hr., etc. Or it might be shown by 
a curve between demand and energy consumption how 
the energy consumption varies with the demand if 
the average charge per kilowatt-hour is, for instance, 
6 cents, by another curve the variation is shown for 
a constant value of 54 cents, then for 5 cents, 44 cents, 
etc., as far as the circumstances make advisable. 
Likewise three different types of curves are arrived 
at for combination (B) and three for combination (C) 
—altogether nine different possibilities for the repre- 
sentation of the rate on a plane. Seven of these result 
in rate curves which are hyperbolas if straight arith- 
metical scales are used vertically and horizontally; 
therefore they will turn to straight lines if the hori- 
zontal (or vertical) scale is a hyperbolic one as de- 
scribed above. The remaining two possibilities result 
in straight lines if straight arithmetical scales are used, 
and the use of a hyperbolic scale would therefore 
complicate matters in these two cases. The table 
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enumerates the nine possibilities, and in addition it 
shows which of these result in straight lines on ordi- 
nary arithmetical scales and which require the use of 
the hyperbolic scale to straighten them. 

The proof for the statements of the last two columns 
in this table follows naturally from the material pro- 
vided in the present author’s serial “Some Geometrical 
Aspects of the Three-Charge Rate System,”+ especially 
with reference to its Figs. 7 and 8a to 8m, but no space 
shall be taken up with this proof here. 

Where it is desired to compare two or more rates 
with either an explicit (Hopkinson) or an implied 
(Wright, etc.) demand charge, the comparison by means 
of the curves described so far—that is, by means of 
families of curves showing the average charges in cents 
per kilowatt-hour—becomes difficult and unsatisfactory. 
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FIG. 5—ALL CUSTOMERS REPRESENTED BY POINTS IN THE 
SHADED AREA PAY MORE UNDER RATE A; THOSE IN THE 
NON-SHADED AREA PAY MORE UNDER RATE B 


The following straight-line method is preferable. 
Lay out a system of co-ordinates with the kilowatts 
demand as abscissas (horizontal) and the kilowatt- 
hours consumption as ordinates (vertical) (Fig. 5). 
The points with equal load factors are then located on 
straight lines radiating from the origin 0. As far as 
the charges are concerned, every customer is charac- 
terized by a certain definite combination of demand 
and energy consumption; that means, he is character- 
ized by a certain point in the system of co-ordinates 
just described. For the points on certain portions of 
the area of this system, rate A will be higher than rate 
B, and for the others the reverse will take place. One 
has now only to determine these portions of the area, 
and it can be seen at a glance for which customers rate 
A is higher and for which rate B. These areas are 
determined by straight lines whenever two three-charge 
rate systems are to be compared,} taking the term 
“three-charge system” in its widest meaning—that is, 
including those special cases where one or two of the 
three charges are zero. It will then be hard to find a 
rate system which does not come under the heading of 
“three-charge rate system.” 

A simple example shall illustrate this method. Let 
one of the two rates be a Hopkinson rate with the 
demand charge of $3 per kilowatt per month up to a 
a Review and Western Electrician, Feb. 11, 18 and 
gy) ei the “rate surfaces” are planes. See “Rate Represen- 


tation in Space,” by H. E. Eisenmenger, ELecTRICAL WORLD, Nov. 
4, 1911. 
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demand of 100 kw., this charge to be reduced to $1.50 
for every kilowatt above the first 100 kw. The enercy 
charge is 2 cents per kilowatt-hour. The other rate, 8, 
is a Wright demand rate as follows: 10 cents per 
kilowatt-hour for the first 30 hours’ monthly use of 
the demand and 3 cents for every kilowatt-hour above 
that load factor. 

Under rate A the average charge per kilowatt-hour 
follows a different law for the demand above 100 kw. 
from that for the kilowatts below 100. The line show- 
ing where rate A and rate B make the same charges 
may therefore be expected to have a break at the 100- 
kw. line AB in Fig. 5. Likewise the Wright demand 
rate B changes along the 30-hour monthly use OC. Thus 
there result four ranges (I, II, III and IV in Fig. 5), 
defined by the dash-and-dot lines AB and OC. 

Calling d the demand of a customer in kilowatts and 
e his energy consumption in kilowatt-hours, then the 
total charges per month a, under rate A in cents per 
month will be a4 = 300d + 2e as long as d < 100 kw.; 
that is, in ranges I and III (Fig. 5). 

Where d > 100 kw. there results: 
a4 = 300 cents per kilowatt * 100 kw. + 150 cents 

per kilowatt (d — 100 kw.) + 2e 

= 15,000 + 150d + 2e ranges II andIV 

Likewise we get for rate B: 
ap = 10e ranges I 
adgp=10 X 30d + (e — 30d) K 3 = 210d + Be 

ranges III and IV 

The locus of all combinations of demand and energy 
for which rate A charges the same as rate B is a 
straight line within each range. For all customers whose 
characteristic points are above this line rate A will be 
lower and vice versa. If it is desired to construct this 
straight line—for example, in Range I1¥V—the amount 
a4, which applies in this range, is set equal to az, also 
applying in this range, and there results: 

15,000 +- 150d + 2e = 210d + 8e, 
15,000 = 60d+- e, 
which is the equation of a straight line. 

To determine this line determine two of its points— 
for instance, the point on the line OC and the point on 
the line AB. In the former case e will be = 30d, which 
changes the above equation to 15,000 = 90d, from which 
d == 166% kw.; consequently e = 30d = 5,000 kw--hr. 
This gives point P in Fig. 5. The point on line AB is 
found by letting d — 100 in the equation of the 
straight line. This results in e — 15,000 — 6,000 = 
9,000 kw.-hr. (point R). One thus gets the straight 
line PR, and repeated application of the same principle 
results in the construction of the broken straight line 
ORPQ. All customers whose demand and energy con- 
sumption is given by a point above that broken line will 
find the Hopkinson rate cheaper, the other ones the 
Wright demand rate. 

Oe 


Electrification Projects in Czechoslovakia 


OUR companies have recently been organized in 

Moravia, the leading agricultural province of Czecho- 
slovaki, for the purpose of supplying the province 
with electric power. Plans include the utilization of 
power from Moravice and Dyje Rivers, says Consul 
C. S. Winans in a report to the Department of Com 
merce. Work has already been started on some of the 
plants. The cost of the scheme is estimated at 225,000, 
000 Czechoslovak crowns ($6,525,000), and most of the 
material will probably be purchased locally. 
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The Residence Consumer— 


What He Costs and What He Is Worth 


Lack of Such Knowledge Prevents Intelligent Development 
Work—Attitude of Selected List of Middle Western Small City 


Companies — How Appliance 


GREAT deal is being said about the central- 
station commercial problem in convention 
and committee meetings. The sources of 
additional revenue open to some central sta- 

tions, such as those in the big industrial centers, where 
all sorts of manufacturing industries are concentrated, 
are almost unlimited. In such sections the possibilities 
of commercial lighting and residence lighting and appli- 
ance loads are big, but smaller perhaps in the propor- 
tion of their total revenue-producing possibilities than 
the industrial loads. In these centers men of experience 
are available to work out the problem of proper develop- 
ment of all the varied kinds of business. 

Unfortunately, from a load building standpoint, the 
larger area of the country lies outside these congested 
centers. By far the greater part is agricultural ter- 
ritory where population is limited. The general com- 
mercial activities of the central station are those nec- 
essary to serve the agricultural community, and such 
manufacturing projects as do exist are not an impor- 


TABLE I—WHAT THE ORDINARY RESIDENCE CONSUMER PAYS TO 


Western utilities. They reveal a wide variation in monthly 


THE SMALL-CITY CENTRAL STATION IN THE MIDDLE WEST 
Average Monthly Average Monthly Cost of 
L Kw.-Hr. of Residential Monthly Carrying Residence 
Consumers Consumers Revenue Consumers 
48 11.00 $1.94 
130 25.00 5.00 
150 10.00 1.50 
180 15 1.50 
181 12.25 1.94 
200 33 2.30 
206 17.75 2.45 
211 ; 1.50 
225 2.15 $0.75 
248 15 2.80 1.25 
564 15 2.50 1.25 
619 yas 
650 15 
664 27 3.75 
773 19 0.75 
800 2.50 
975 10 1.50 0.75 
| 100 19 2.04 1.50 
1,350 25 2.92 1.25 
2,028 24 2.14 1.95 
<,029 21 2.06 1.49 
“374 30 3.24 1.50 
“1249 19.4 1.87 1.25 
4,246 23.8 3.06 
02 22 2.19 1.65 
4,000 17 1.66 0.50 to 0.65 
4,555 22 2.00 1.93 
3,172 25 2.00 1.00 
9,299 32 3.25 1.29 
6,( 26.7 2.58 2.26 
a! 45.8 3.41 2.50 
re 21 1.74 
Wy 23 2.30 0.90 
pine 20.3 2.18 2.50 
eS 30 2.25 2.24 
101,7 
ae figures are taken from replies to a questionnaire on the 
Je of residential energy sales and revenue sent to thirty-five 
ya consumption and revenue and indicate a widespread lack 
— ‘ledge of the cost of carrying residential consumers, The 
— on these costs ranging from $2 to $2.50 per montif are 
Seri, which appear to be based on a careful study. In the ma- 
of ty of cases this sort of cost information is not in possession 
roe y organizations because no attempt has been made to 


the costs. 





Sales Increase Consumption 


tant source of load development. In such communities 
from perhaps 20 to 35 per cent, or at most 50 per cent, 
of the total revenue can be classed as commercial or 
industrial, and in some cases, particularly in very small 
communities, the revenue attributable to this class of 
business may drop as low as 10 per cent of the total. 
The direction in which revenue can be developed lies 
principally in the field of the small consumer and is 
largely a residential customer problem. 

At the convention of the Iowa Section of the National 
Electric Light Association in 1922 N. T. Wilcox said 
that the average residential lighting customer yields an 
annual gross income of about $20, and he went rather 
fully into the possibility of increasing this revenue 
through the medium of the electric range and small 
household refrigerator outfits as well as the smaller 
appliances. He made the statement then that through 
the medium of such devices there is the possibility of 
an annual revenue of more than $100 per kilowatt of 
station demand. The same possibilities were stressed 
in this year’s convention of the Middle West Division 
of the National Electric Light Association at St. Louis. 

In the various convention and committee discussions 
there has been evident a decided lack of knowledge as 
to just what the condition of the residential service is. 
Fundamentally there should be a knowledge of what it 
costs to carry the average residential consumer. By 
this is meant the fixed investment costs and mainte- 
nance of all plant equipment employed in this class of 
service plus the bookkeeping, meter reading and service 
costs without any charge for kilowatt-hours used. 


WHAT THE RESIDENCE CONSUMER PAYS 


Table I, which represents nearly 102,000 consumers, 
is taken from a recent survey made in the Middle West 
to ascertain if possible what the ordinary residence con- 
sumer uses in energy, the revenue that may be expected 
and the bare cost of carrying a consumer on the system 
before he is charged for energy. The figures are given 
exactly as they came from the various companies to 
show the wide discrepancies that exist for the highest 
and lowest reported average consumptions on different 
systems and the apparent lack of fundamental cost 
knowledge that prevails. 

On the systems serving up to 1,000 consumers it 
seems that there is almost a total lack of knowledge of 
what it costs to carry a residential consumer. The four 
figures given are evidently an estimated cost of billing 
and meter-reading expense. On systems with from 1,000 
to 5,000 consumers there is more information, though 
it is evident that there must be a serious lack of data 
as to the actual costs, since the discrepancies, after 
eliminating those that evidently cover billing and meter- 
reading costs only, is too great to represent a true 
knowledge of the situation, especially when studied in 
the light of the figures for systems having more than 
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5,000 consumers. On these latter systems, after elimi- 
nating several which clearly do not contain fixed invest- 
ment and maintenance costs, costs of carrying resi- 
dential consumers are given which show a monthly 
expense of $2.25 to $2.50. Nearly 26,000 consumers are 
represented in this group. 


WHAT THE RESIDENCE CONSUMER COSTS 


In Table II are given some cost figures on residential 
consumers taken from data presented before the 1922 
convention of the Northwest Electric Light & Power 
Association by George H. Davis of the Idaho Power 
' Company and published on page 1398 of the Dec. 23, 
1922, issue of the ELECTRICAL WORLD. The cost of 
carrying residential consumers is given at $2.25 per 
month, or $27 per year. In the Oct. 28, 1922, issue of 
the ELECTRICAL WORLD, page 929, in an article by 
Messrs, Greene, Schoonmaker and Gorton on the alloca- 
tion of electric service costs, are found residential con- 
sumer costs of $1.03 per month and demand costs of 
$1, or a total of $2.03. While these figures are not 
based on one specific community, they represent costs 
that are typical for many communities in Iowa. Another 
careful analysis covering very small communities on a 
large Middle West system the name of which cannot be 
given has shown a monthly cost of $1.20 for consumer 
and $1.20 for demand costs. This represents small com- 
munities containing in the aggregate several thousand 
consumers fed from a transmission system and the 
figures were prepared with enough care to render their 
practical accuracy unquestioned. 

It would appear fundamental in dealing with resi- 
dential business development that there is room for a 
great deal more work in ascertaining the cost of giving 
service. There is considerable ground for suspecting 
that the cost of carrying the average residential con- 
sumer on Middle Western properties, outside industrial 
districts, lies somewhere around $2 to $2.50 per month, 
or $24 to $30 per year, for all costs except the actual 
production cost of energy delivered. If this is the case, 
then the average revenues shown in Table I and that 
indicated in Mr. Wilcox’s statement before the Iowa con- 
vention show a discrepancy between costs and revenue 
that is a serious problem and one only aggravated by 
the addition of such consumers. 

The remedy is the development of greater use of 
energy by the individual consumers. Just how this is 
to be done is the question around which the present 
discussion is revolving. The three principal sugges- 
tions are: (1) An increase in the size of lamps used 
and a higher standard of illumination. This has obvious 
limitations. (2) An increase in the use of the smaller 
appliances. This again has limitations, although both in 
the number of appliances in use in a home and in the 
extent of their habitual use it is susceptible of a very 
great development. (3) The general adoption of the 
electric range and refrigerator in domestic service. 

A number of companies that have made a definite 
attempt to increase the use of electric light in the house- 
hold report considerable progress and benefit. There is 
a surprisingly large number of customers who buy 
lamps smaller than the 40-watt size and will continue to 
do so for many purposes, and there is also a lamentable 
proportion of empty sockets. Considerable can be ac- 
complished, however, by informing and reminding the 
public of the advantages of larger lamps and better light, 
but in communities of this size in this section it is nec- 
essary, in order to influence the situation much, to obtain 
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and sustain the co-operation of the local merchants who 
sell lamps. Lamps are sold in a large proportion of the 
general stores in small towns, and it is a matter of 
considerable importance to the lighting company that 
a working basis of co-operaton be established between 
all these retail outlets and the utility both for the service 
of the public and the guidance of lamp selection. 

In canvassing this selected list of thirty-five 
Middle Western small city central stations the direct 
question was asked: “What special efforts are you 
making to increase your average monthly residential 
bills?” One reported that it was pushing larger-voltage 
lamps primarily, sending men from house to house to 
repair bad sockets. Another said that it was campaign- 
ing on the sale of a kitchen lighting fixture which uses 
a 150-watt lamp. Several mentioned activity in this 
field of lighting as a part of a general effort to get more 
business. Twenty-five companies particularly specified 
appliances as their chief interest at the moment. The 
following statements are typical: 

1. “Pushing the sale of appliances both in our jobbing 
department and also by drug stores, hardware stores, 
plumbing shops, etc., that might sell such appliances in our 
city.” 

2. “Holding demonstrations for the sale of electrical 
appliances, particularly cooking devices.” 

3. “Promoting the use of grills, small stoves, percolators, 
washing machines, cleaners, etc. Most customers now have 
flatirons.” 

4. “Pushing the sale of appliances of all kinds.” 

5. “By maintaining a free inspection service, following 
the regular meter routes, we are able to sell and demon- 
strate the use of appliances and better lighting. These 
appliances are carried in an electric truck as a base.” — 

6. “Sending men to homes of consumers to make minor 
repairs to appliances and ascertain just what they have, 
so we may know where to push lamps and appliances.” 

7. “Having our salesmen concentrate on revenue-produc- 
ing appliances. Considering developing an electric home 
for display purposes.” ; 

8. “Pushing electrical appliances in general and making 
special effort on ranges.” 

9. “Selling ranges, washing machines, irons, sweepers, 
electric incubators, etc.” 

10. “We have built a model electric shop and have a low 
cooking rate and make a special effort to develop this 
business by selling electric ranges at cost and donating the 
wiring. Electric cooking, we believe, offers the biggest 
chance for expansion in the residence field.” 

Two companies made a particularly interesting report 
on their experience in the sale of electric ranges, which 
will be made the substance of a further article. They 
are successfully concentrating on the development of 4 
range load, considering it their most promising oppor- 
tunity. 


BILLS LARGE ENOUGH 


Letters were also received from ten other companies 
reporting no effort to increase business. These are 
interesting, too, as indicating a lack of appreciation on 
the part of some central-station executives that the unit 
of residence business is, after all, the home and that 
every household is susceptible to the appeal of electric 
service if its many diverse benefits are adequately inter- 
preted. One man says in answer to the same question 
(“What effort are you making to increase residence 
bills?”): “None. Feel that bills are large enough. 
Irons and lights are about all the small-town man can 
use electricity for to advantage in his residence. Be- 
lieve it more satisfactory to get more customers than 
to run bills up on present consumers.” Yet it is surely 
a fact that floors must be swept in the small-town home, 
and clothes must be washed, and coffee is made and 
toast also, and baby bottles are warmed, and a cool 
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breeze is aS much enjoyed as in any dwelling in the 
large city. Moreover, the small-town man has money 
which he is quite as glad to spend on the things his 
family needs and wants, as is evidenced by the number 
of automobiles that are owned in every village, and 
there is a considerable proportion of them that are 
medium-priced or expensive cars. The families that 
use these cars should certainly buy electrical appliances 
if they are properly sold. 

Another company writes: “None. Rates as low as 
we can possibly make them to the customer on our 
investment.” The assumption here seems to be that 
the only way to sell more service is to cut the price. 
But the small-city public does not buy these things on 
price or it would buy transportation only in the form of 
Ford cars. With the low rates obtaining in this town 
there should be no obstacle to the sale of more and more 
appliances and better and better light until the houses 
are all completely equipped and properly illuminated. 

Several other companies report no capacity, and the 








TABLE II—COST OF CARRYING RESIDENTIAL CONSUMERS 








(Presented by George H. Davis, Idaho Power Company, at the 1922 Convention 
of the Northwest Electric Light and Power Association 

Annual generation, transmission and transformation costs $14.25 

Annual distribution costs 4:35 

Annual customer costs... . 7.50 

rotal annual costs. $27.00 

Average per month........ ; ; ‘ 2.25 


rest simply answer that they are doing nothing to build 
up business. The predominant note for the entire list, 
however, is optimism and confidence, and no man can 
doubt that all of them will recognize the oppor- 
tunity. 

Just what can be accomplished in increasing residen- 
tial consumption by introducing larger lamps and by 
the sale of more appliances is shown in the series of 
curves herewith. These four curves are taken from 
the records of a Middle Western transmission system 
and embrace twenty-nine towns ranging in size from 
about 80,000 to less than 1,000 population. On this 
system special attention is paid to the merchandising 
of appliances from the central-station salesroom and 
also to the encouragement of the independent dealers to 
do a better merchandising job and become more pros- 
perous. Every town where an office is maintained has 
a display room appropriate to the size of the town, and 
no reasonable expense is spared to make it the most 
enterprising and attractive electric shop in town. Sales 
campaigns are carried on from time to time in which 
seasonable appliances are pushed. These campaigns are 
not heavy, whirlwind selling ventures, with a slump 
between times, but a steady, consistent effort in which 
the particular articles featured are varied to suit the 
Season of the year. 

These curves are typical for the entire system, being 
selected to show the results for the largest, the medium 
and the small-sized communities served. The records 
extend back to 1917, and the monthly average kilowatt- 
hour consumptions for 1921 and 1922 are available. 
The ay erage monthly consumptions since 1917 have in- 
creased between 50 and 100 per cent for all the commu- 
nities that have been served during that period. The 
appliance load involved consists mainly of the smaller 
household equipment, and with all that has been accom- 
Plishec: it seems fair to question whether these devices 
alone are of sufficient energy-consuming capacity to 
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FIG. 1—RESULTS FROM INTELLIGENT EFFORT IN PROMOTING 
BETTER RESIDENCE LIGHTING AND SALE OF APPLIANCES 


District 1 is for a city of 80,000 population, District 2 for one of 
10,000, District 3 for one of 1,500 and District 4 for one of 1,100. 


bring the average to a point where the residential serv- 
ice ought to be. 

This statement in no way questions the value of ordi- 
nary appliance sales, but merely points the fact that 
usage is such that the smaller appliances alone are not 
a solution of the problem. They provide a profitable 
load whose importance is tremendously enhanced by 
their effect in popularizing electricity in the home. 
Opinion, however, seems to be steadily strengthening 
that adequately to solve the residential service problem 
more attention must be given to the electric range. 


Two CHIEF FACTORS 


To sum up the principal factors in the present dis- 
cussion of the Middle Western smaller central-station 
situation as it affects the residential customer, it seems 
fair to question, in the first place, whether there is an 
adequate knowledge of the bare cost of handling such 
consumers, and without this knowledge no really intel- 
ligent means of solving the problem can be devised. 
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DURING MARCH THE CENTRAL STATIONS OF THE COUNTRY SOLD A TOTAL OF 5,690,000,000 KwW.-HR., 
OR A DAILY AVERAGE OF 183,812,000 Kw.-HR. 


in its solution the smaller electric appliances are a 
necessary factor and extremely important because of 
their effect in popularizing electricity in the home. 

The final factor in increasing residential consumption, 
in as far as the present outlook goes, appears to be the 
use of the larger appliances, such as the electric range 
and the household refrigerating outfit. There are ample 
data available to indicate that the range is no longer 
an experiment. In the smaller communities where gas 
is not a possibility the electric range has arrived as a 
commercial proposition and needs only intelligent han- 
dling. The refrigerator has so far been somewhat an 
object of suspicion because it is not so far advanced 
as the range; but one unusually capable central-station 
executive in the Southwest told an ELECTRICAL WORLD 
representative this spring: “We are satisfied that the 
refrigerator has arrived. This year we will put all 
our energies behind it and expect to influence our resi- 
dential sales materially.” 





Record Output During March 


EPORTS received by the ELECTRICAL WoRLD for the 
month of March from central generating and dis- 
tributing companies representing 72 per cent of the 
installed generator rating of the country indicate that 
a new output record was established by the industry 
during the month. 

The average daily output during March was 183,- 
812,000 kw.-hr., which was slightly below the record 
figure set during February. However, the total output 
for the month of March was 5,690,000,000 kw.-hr., 
which was about 160,000,000 kw.-hr. in excess of the 
previous record figure set during January of this year. 
This was the first instance in the recent history of the 
industry in which the operations during March have 
exceeded the previous December, January and February. 
In the first quarter of the year the central-station com- 
panies of the country sold a total of 16,400,000,000 


kw.-hr. of electrical energy, which was 27.8 per cent 
over the amount sold during the first quarter of 1922. 
Such operations point unmistakably to the most pros- 
perous year in the history of the central-station 
industry. 

The average daily revenue from the sale of energy 
during the month was $3,522,000, which was $402,000 
under the record figure set during February. The total 
gross revenue for the month was $49,100,000, which was 
about $300,000 below the record figure for revenue set 
during January. The total gross revenue for the first 
quarter of the present year was $149,200,000, as against 
$119,000,000 for the first quarter of 1922, or an increase 
of 25.2 per cent. If these percentage gains in output 
and revenue were to continue throughout the year, the 
indications would be that the output of the industry is 
doubling about every three and a half years and that 
the revenue doubles about every four years. Given the 
proper background of general industrial prosperity, 
there is no doubt that this rate of growth will continue 
for several years to come. 





CENTRAL-STATION RETURNS FOR THREE MONTHS 
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National Superpower Scheme 


Frank G. Baum, After an Extensive Study and Survey of 
the Power Resources of the Nation, Outlines a Constant- 
Potential Transmission System of Immense Magnitude 


EADERS of the ELECTRICAL WORLD are fa- 
miliar with the superpower survey made by 
the United States Geological Survey in the 
district extending from Boston to Washing- 

ton. A much larger survey, nation-wide in its scope, 
has been completed by Frank G. Baum, well-known con- 
sulting engineer of San Francisco, whose most recent 
accomplishment was the Pit River development of the 
Pacific Gas & Electric Company. Mr. Baum has divided 
the country into twelve regional power districts, all of 
which would be interconnected to obtain the greatest 
possible benefits from diversity, service, insurance, etc. 
The main features of such a system are given here: Mr. 
Baum in his “Atlas of U.S. A. Electric Power Industry,” 
now in press, gives a wealth of supporting data from 
which his conclusions are drawn. 

On page 1274 are shown the suggested regional 
electric power districts and proposed main routes 
for lines representing such a national power sys- 
tem. For some of the Eastern states a system of this 
kind has been very much needed. The reasons which 
led Mr. Baum to choose the routes indicated are given 
by him as follows: 

“Lines to be built from the Adirondacks to New 
York with a connection to District 1 are shown, in view 
of the New England States being short of water power. 
District 1 may in addition in time get some water power 
from Canada, and two proposals for bringing power 
from Canada are now under consideration. From the 
Adirondacks the line would finally extend back to the 
St. Lawrence water power. A second line would be 
required to take the St. Lawrence power to New York, 
and this could be from the St. Lawrence River southerly 
toward Utica and then to the metropolitan areas. In 
time two tower lines over each route to carry a total 
of 1,200,000 kw. may be required for the Adirondack 
and St. Lawrence power. 

“A line is shown extending from Niagara Falls 
southeasterly to the metropolitan area and connecting 
southerly through the Susquehanna River region with 
the Susquehanna power at Holtwood and the Niagara 
power and the St. Lawrence power, interconnected as 
shown, through Philadelphia and the industrial regions 
of eastern Pennsylvania west of New York. From 
Niagara a second line is shown extending westerly to 
Erie, Cleveland and Toledo, connecting with the power 
systems of Michigan and going westerly, finally connect- 
Ing with the large steam plants on Lake Michigan. The 
two lines from Niagara would require 600,000-kw., 60- 
cycle power, available at Niagara. Steam reserve for 
District 2 may come from District 5 over the connect- 
Ing lines shown. This will result in great savings of 
anthracite coal and reduce rail transportation of coal 
Over the Allegheny Mountains. 

“AL ine is shown in district 5 extending westerly 
from | ittsburgh to Columbus, Dayton (connecting with 


ndianpolis), Cincinnati and Louisville. This is an 
“a and westerly high-tension power route to which 
ailabie 


» water-power and large steam-power stations 


should supply their output. Some water power can be 
delivered to the Pittsburgh district by power lines from 
branches of the Allegheny, Monongahela and Youghi- 
ogheny rivers. A line is shown running southeasterly 
from Cincinnati and from near Columbus, Ohio, to 
Charleston, W. Va., and thence over the Appalachian 
range, connecting with the system of the Southern 
Power Company. The upper Kanawha River and the 
New River can be developed to yield quite a large amount 
of water power, sufficient to justify a double-circuit, 
220,000-volt transmission line. Along the Kanawha and 
New Rivers there could also be large steam plants using 
the coal of this region. This line would serve a very 
valuable function in feeding power into District 5 and 
also acting as a steam reserve plant to District 3 for 
the systems east of the Allegheny Mountains. District 
2 may finally get some steam power from this region. 

“‘No 220,000-volt lines are shown in District 3 except 
those bringing steam reserve and water power over the 
mountains from Districts 5 and 4. From Louisville, 
extending southeasterly, another trunk line is shown, 
going to the branches of the Tennessee River, where a 
considerable amount of water power can be developed. 
It is probable also that steam plants could be located on 
this line and a line connected across the mountains for 
reserve to the systems in District 3, east of the Appala- 
chians, as shown. Another line is shown extending from 
Muscle Shoals northerly, to connect with the trunk line 
to Louisville and St. Louis, as this seems the best means 
of disposing of this power at this time. 

“It would seem logical that the Muscle Shoals power 
should finally be used largely in District 4, but it will 
take some time for this market to develop, as outside 
of Alabama no large market is now available. But with 
the reclamation of the lower Mississippi, which con- 
tains the largest undeveloped land area in the United 
States, large amounts of power will be required, and I 
have therefore shown the Muscle Shoals lines as running 
westerly across the Mississippi near Memphis and 
southerly to New Orleans, and westerly from New 
Orleans into Texas, connecting with the power lines 
finally to be built to supply Region 9 from the power of 
the lower Colorado River and power developments in 
Texas and Oklahoma. Some of this power could be 
developed from the waste gases of the oil fields. The 
lines radiating in eastern Oklahoma are to take away 
the power from the gas fields. 

“District 6 is largely a steam-power district, which 
may be used to balance the water power flowing toward 
this district from all directions. Fortunately District 
6 has large coal resources. District 6 may finally get 
some water power from Minnesota and Manitoba. 

“From the power available on the upper Missouri 
River and its branches trunk lines are shown going 
easterly which could supply the three northern railway 
routes with power for electrification, one main power 
line going to Minnesota and St. Paul and connecting 
finally with Milwaukee as shown. 

“From the upper Colorado River three lines are shown 
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going easterly, one along the route of the Union Pacific, 
another along the route of the Santa Fé, the third 
being intermediate. 

“In the Pacific Coast states, in District 10, the market 
conditions have not yet developed sufficiently to deter- 
mine all the main trunk transmission routes. Districts 
11 and 12 have already 220,000-volt lines, which are 
shown as part of the entire system as outlined. The 
new plant being built on the Tuolumne River for San 
Francisco should connect the 220,000-volt lines of Dis- 
trict 11 with those of District 12 as indicated. This is 
a practical example showing the value of such a trans- 
mission system. 

“It is thus seen that there are four main power prob- 
lems confronting the industry. One is to develop the 
water powers and supply the markets of District 2. The 
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second is to develop the water powers on the Ohio 
River drainage to supply the markets of District 5. The 
third problem is to find a market for the power in the 
Rocky Mountains, and it seems that this latter must be 
done largely by taking the power easterly along the 
railway routes as shown. (This problem of taking the 
surplus power from the Rocky Mountains to the Missis- 
sippi Valley may require in the future 330,000 volts, 
but initially 220,000 volts will suffice.) The fourth 
problem is to find a market for the very large amount 
of water power available in the states of District 10— 
Washington, Oregon and Idaho—and in this region 
should be located at various points some large power- 
using industries, such as are now near Niagara. All of 
these problems require for their best solution large- 
capacity transmission systems.” 





Superpower as a National Policy 


Not Engineering Obstacles but Legal, Political and Financial 
Difficulties Stand in the Way of Vast Interstate Networks— 
Mining and Railroad Loads Waiting— Civilization and Superpower 


By M. H. AYLESWORTH 
Executive Manager National Electric Light Association 


HE idea of bulk supply is not new. It is as 
old as the electric lighting industry itself. 
From the very beginning it was recognized 
that the economics of the situation demanded 
that the supply of electricity for the home, for the store, 
for the factory and for transportation come from one 
central source. Superpower is merely an elaboration of 
the central-station principle making for the greatest 
possible economies and conservation and enabling the 
electric light and power industry to keep the price of 
its service constant in the face of enormous increases 
in the cost of labor, fuel, equipment and supplies. 
Considering the numerous and marked advantages 
which accrue from superpower stations and systems, 
and the desire of the electric light and power industry 
to engage in a progressive and far-reaching program 
of expansion, one is naturally surprised that the number 
of superpower stations in existence is not larger. Cer- 
tainly it is not for want of vision on the part of the 
industry, nor yet for want of load. Our companies 
have great difficulty even in normal times to keep abreast 
of demands for service, and they are erecting and will 
erect superpower stations just so fast as financial and 
economic conditions warrant and handicaps are brushed 
aside. It is a matter of great national interest, however, 
Whether the billions of horsepower-hours produced in 
this country shall be produced at an expenditure 
of six pounds of ccal per horsepower-hour in a small 
plant cr one pound of coal in a superpower station. It 
18 also a matter of public concern whether we shall con- 
tinue to be prodigal in the utilization of our fuel re- 
Sources and at the same time permit our water powers 
to run to waste. 


LEGAL DIFFICULTIES 


According to the second annual report of the Federal 


Powe: Commission, applications have been made for 
license: for the development of an aggregate of 20,000- 
itary = an address_ made before the Pittsburgh convention of 


». E., April 25, 1923. 


000 hp. on lands over which the federal government has 
jurisdiction. This is twice the water power which has 
been developed in the United States to date and is from 
five to six times greater than the aggregate of all 
applications filed with the federal government since 
hydro-electric development became an art. Obviously 
the inclination and desire to develop water power in this 
country has not been lacking; the right to do so under 
reasonable legislation has only just been granted. 

Now, the source of half the power represented by the 
applications in the hands of the Federal Power Com- 
mission is found in three rivers, the St. Lawrence, the 
Colorado and the Columbia, and every one of these 
streams is at present involved in legal entanglements. 
The St. Lawrence, for instance, is an international 
boundary stream, and until a treaty with reference to 
its greater canalization and control is negotiated be- 
tween the United States and Canada no American 
water-power projects of any magnitude can be under- 
taken. 

The Colorado River is involved by a compact signed 
in Santa Fé, N. M., last November. This compact must 
be ratified by the seven interested states—all but Ari- 
zona have already signed—and then by the National 
Government. The treaty between the states allocates the 
water of the Colorado between the geographical divisions 
and provides for flood control, irrigation and power de- 
velopment. Thus far the Federal Power Commission 
has taken no final action on the applications involving 
this stream, and it is not likely to do so until some unity 
of action is agreed on by the States of California, New 
Mexico, Nevada, Utah, Wyoming, Colorado and Arizona. 

The Columbia River has been under investigation by 
a special board to determine the relation between water 
power, irrigation and navigation, and for these reasons 
action on almost all the projects on that river has been 
suspended for the time being. 

To cap the climax, the State of New York has brought 
suit. in the United States Supreme Court -to have the 
federal water power act of 1920 and the activities of the 
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Federal Power Commission thereunder declared unconsti- 
tutional. Already Pennsylvania and seven Western states 
have announced that they will fight the suit, and it is not 
unlikely that in the end as many as forty states may 
appear against New York. Annulment of the federal 
water-power act would produce a chaotic situation in 
Western states, where much hydro-electric development 
has begun under it, and would open the way to further 
selfish state discrimination such as now obtains in the 
State of Maine. Until, therefore, the federal law is 
upheld by the United States Supreme Court, all permits 
issued by the Federal Power Commission are under a 
cloud, and because of that fact very little money will be 
available for water-power development. It is just as 
difficult to sell bonds on a hydro-electric property thus 
encumbered as it is to raise a mortgage on real estate 
the title to which is not clear. Other superpower 
streams, like the Delaware, also are involved in legal 
controversies, and until these are settled many hydro- 
electric superpower projects will be effectually checked. 

It will be recalled that the United States Geological 
Survey made an exhaustive study of the Boston-to- 
Washington power zone and brought to light the enor- 
mous economies procurable through a proper co-ordina- 
tion of steam and water-power resources in the district. 
Were it merely a matter of engineering, the recommen- 
dations of W. S. Murray and the other engineers who 
made the survey would now be carried out; but legal 
and financial difficulties are not easily disposed of. As 
it is, the plans laid down in that report are already be- 
ing carried out in part through the natural evolution 
of the business. 

The electric light and power companies are not pessi- 
mistic over the outlook. On the contrary, they are going 
right ahead with characteristic enthusiasm and op- 
timism, building huge stations here and extending trans- 
mission lines there in spite of handicaps. The road is 
not strewn with roses, however, nor do the handicaps 
always go down before a frontal attack. More often they 
recessitate a long siege. 


NATIONAL ASPECTS OF SUPERPOWER SUPPLY 


Manifestly, if we are to maintain the high standard 
of living which is characteristic of America, the per 
capita earnings of the country must also be high. The 
United States, through its great use of machinery and 
electricity, is able to maintain a higher standard of liv- 
ing than any other country because its labor produces 
more and earns more. During the twenty years prior 
to the war, the annual national per capita earnings 
in the United States increased 116 per cent, those of 
Germany 52 per cent, France 27 per cent, and Great 
Britain 21 per cent. 

These percentages reveal much. They show what 
an enormous influence cheap power, which means elec- 
tricity, has on the productive capacity of a nation and 
people, and it is chiefly because they are such great 
users of electricity that Americans excel in so many 
directions. But if we are to continue to enjoy an abund- 
ant and cheap supply of power, we must concentrate more 
and more in its production; we must erect fewer but 
larger stations; we must develop our water powers, 
conserve our fuel resources and through interconnected 
networks of transmission lines make power available 
in every market. : 

Thus the water power of the Sierras will be the main- 
stay of industry on the Pacific Coast; the Rockies will 
provide sufficient power for local needs and large blocks 
of energy ought to find their way into the prairie states 





far to the east; the Middle Atlantic and New England 
States must look for hydro-electric developments on the 
Niagara and St. Lawrence Rivers to augment their 
supply of energy, the watersheds of the Southern Ap- 
palachian range ought to provide additional power for 
the states bordering on the Ohio River in addition to 
meeting the fast-growing needs of the South. 


ECONOMIC ADVANTAGES OF WATER POWER 


There are in existence numerous examples of electric 
superpower stations and systems which have not only 
justified the faith which the electrical industry has in 
them but have also proved their value to the nation and 
to its industrial development. A romance could be 
written around the use of hydro-electric energy by the 
electrochemical industry at Niagara Falls, and one of 
the most interesting chapters could be devoted to trac- 
ing the use of those electrochemical products manu- 
factured through the instrumentality of cheap elec- 
tricity in the thousand and one essential industries 
scattered throughout the country. It would be vain 
to dilate on the application of electricity in California 
and what hydro-electric development means to it. It is 
an open book, and the story can best be told by a citizen 
of that state. 

The Montana Power Company furnishes 85 per cent or 
more of all the electricity used in the State of Montana. 
This energy is derived from numerous hydro-electric sta- 
tions which are interconnected and which feed high-ten- 
sion transmission lines traversing the greater part of the 
State. The mining and production of copper is the chief 
industry of Montana. Before the present hydro-elec- 
tric stations on the Missouri River were built the mines 
of Butte and the smelters of Anaconda were depending 
on steam power to the extent of 35,000 hp., and it was 
costing them on an average $85 a horsepower-year. 
Hydro-electric energy was transmitted into the district 
from Great Falls, 180 miles away, and sold to the mines 
at $30 a horsepower-year. In other words, the mining 
companies were enabled to carry on their operations for 
$2,000,000 less money a year than it cost before. But 
the most significant fact of all is that this cheap elec- 
tric power made it commercially porfitable to refine and 
reclaim tens of millions of tons of low-grade copper ore 
that otherwise would have had to be passed by—and the 
United States is the largest producer of copper in the 
world. 

The question of transportation is one of the most 
active in the national mind today, and in its solution 
the electric light and power companies will play a most 
prominent part. As indicative of the savings which 
electrification makes possible, the case of the Chicago, 
Milwaukee & St. Paul Railway, which receives elec- 
tricity for operating its transcontinental line from 
central-station sources, may be cited. At the time the 
Milwaukee road was electrified a long-term contract 
was made with the Montana Power Company for power 
to be delivered over 450 miles of the road. The cost of 
the electricity was something like $550,000 a year, 
whereas, although the Milwaukee railroad furnished 
its own coal from its own mines and one-third of its 
equipment was used in hauling the coal, the cost of the 
coal to operate the steam trains over the same section 
that was afterward electrified was approximately 
$1,750,000 a year. The same power company provides 
electricity for the Butte, Anaconda & Pacific Railroad 
Company at the same price and practically under the 
same conditions as it does to the Chicago, Milwaukee & 
St. Paul Railway Company. The cost of electrical energy 
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for the Butte, Anaconda & Pacific Railroad Company a 
year after its electrification was $8,000 a month, 
whereas it formerly cost the railroad $22,500 a month 
for coal alone. 

Aside from the advantage which accrues to every 
shipper over these railroads owing to the more depend- 
able and cheaper electric power, such an arrangement 
possesses other marked advantages. It saves coal in the 
ground and utilizes an absolutely waste product—water 
power—which until recently was permitted to flow 
unmolested to the sea. It also contributes not a little 
to the growth of the state because it enables industry 
to locate in the territory and assures it of low-priced 
power anywhere along the line of the railroad. 

The acquisition of a large amount of railroad load is 
especially beneficial to electric public utilities in that it 
makes for cheaper operation in direct proportion to the 
volume and diversity of the business, and this in turn 
means cheaper money and lower rates to the consumer. 
It is the experience of every public utility operator 
that under regulation the only way to be successful is 
to follow the modern plan of big volume and small 
margin. For purely economic reasons little plants and 
distributing systems and little companies in the electric 
public utility field have gone forever. Even in the case 
of the great steam-railroad systems of the country, 
traversing as they do many states, it has been found 
that the best interests of the public as well as the rail- 
roads lies in still greater consolidation of railroad groups 
under a single management. 


CIVILIZATION AND SUPERPOWER 


Superpower is a measure of advancing civilization. 
It is machinery raised to the nth degree, superseding 
municipal and state boundaries and becoming national 
and continental in its character. It can find no abiding 
place in countries where life is primitive and labor 
cheap. A superpower system in China or India, for 
instance, would manifestly be a wild extravagance. 
The simpler manufacturing processes, the only ones 
that are performed in primitive countries, are in those 
lands more economically carried on by man power than 
they could be through the use of electrical energy, even 
at a rate that will barely pay interest on the cost of 
setting up the generators and building the transmission 
lines. But, as civilization grows in backward nations, 
the demand for machinery will grow, and a time may 
come when progress will not only bring with it the mul- 
tiplication of steam and hydro-electric stations, but will 
cause their energy to be carried for scores or hundreds 
of miles to supply light, heat and power to every dis- 
trict and to turn the wheels of innumerable factories. 
_ In America that day has already come. Electricity 
8 demanded in ever-increasing quantity. Kilowatt- 
hour output grows by leaps and bounds. It is becoming 
& matter of common knowledge that to build a central 
station in every little town is as wasteful as it was to 
install a plant in every building. The individual plants 
once so numerous will soon be almost things of the 
past. So, too, will the small central stations, disadvan- 
tageously situated, disappear as the economy of service 
from greater stations, built near mines or on water- 
Power sites, becomes more and more apparent. Inter- 
Connection, already a proved boon to consumers in 
econom y of rates and reliability of service, will extend 
until the isolated system becomes a rarity, and over all 
Parts of the land networks will be built offering power 


to every user at a rate relatively far less than he would 
Atherwise pay. 
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- Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 





Relays on the West Penn System 


To the Editors of the ELECTRICAL WORLD: 

In the May 5 issue of the ELECTRICAL WORLD, in the 
report of the A. I. E. E. convention in Pittsburgh, page 
1029, the report of my remarks in the discussion on 
relays is slightly in error in other ways besides the 
prefix of wrong initials to my name. I am made to say 
that the voltage-restraining relay scheme on the West 
Penn system was discontinued on account of the pur- 
chase of properties equipped with other relay schemes. 
This is not correct. The reason for discontinuing the 
relay was the growth of the system, involving addi- 
tional generating plants and a multiplicity of loop con- 
nections. It is further stated that I advocated test of 
all relays in the laboratory before installation, but this 
is not the case. My statement was to the effect that 
many companies are adopting this scheme of laboratory 
test before installation, whereas out of a total of 
approximately 600 relays installed within the last two 
years not more than ten have been in our laboratory, 
and that our present program allows the relays to be 
shipped direct from the factory to the job, where they 
are installed on panels and tested in place. 


H. A. P. LANGSTAFF, 


West Penn Power Company, Relay Engineer. 


Pittsburgh, Pa. 
—————————___ 


Transmission Towers 


To the Editors of the ELECTRICAL WORLD: 

Your editorial of May 19 commenting on the diver- 
sity of tower design is extremely pertinent. It can 
hardly be possible, however, to standardize designs 
when there is no universal acceptance of loading condi- 
tions. The most important of the various test loads, 
that corresponding to one or more broken wires, is 
variously estimated by different engineers as equal to 
(a) the maximum wire tension plus 35 per cent for 
safety factor and allowance for impact, or (b) the 
maximum wire tension, or (c) the maximum wire ten- 
sion less 30 per cent to allow for the reduction in stress 
when the insulator string swings into line with the 
wire, or (d) 3,000 lb., being the maximum load which 
the suspension clamp will carry before it slips. 

If a wire is strung for a maximum tension for 
5,000 lb., then the broken-wire load on the cross-arm 
may be variously estimated as (a) 6,750 Ib. (b) 
5,000 Ib., (c) 3,500 Ib., or (d) 3,000 lb. 

For strain and anchor points (c) and (d) do not 
apply, but for suspension towers each and every one of 
the above assumptions is used in different locations, 
according to the opinion of the engineer concerned. 
Obviously they cannot all be right, and either the tow- 
ers are far too heavy with assumption (a) or far too 
light for condition (d). 

With the present widespread use of heavy conductors, 
especially of steel-cored aluminum, strung with a maxi- 
mum tension of between 5,000 Ib. and 8,000 Ib., a more 
uniform and satisfactory method of estimating the 


broken-wire load is called for. ERNEST V. PANNELL. 
New York, N. Y. 



















Testing Transformer 
Polarities 


HE proper connection of instru- 

ments and relays with potential 
and current transformers necessi- 
tates polarity marks on the primary 
and secondary side of transformers. 
This applies to distribution trans- 
formers also, aiding the linemen to 
make proper connections. 

Manufacturers as a rule check the 
instrument transformers and mark 
the proper polarity at primary and 
secondary terminals. This work is 
often checked by the purchaser, and 
in case of errors the mistakes are 
corrected. Distribution transformers 
are often supplied with the state- 
ment of “subtractive polarity,” and 
if polarity marks are preferred a 
proper check is necessary to prevent 
any mistakes in marking. 

In order to check up polarities of 
transformers by a simple and quick 
method an instrument was con- 
structed by the writer which con- 
sists of a 3-0-3-volt differential volt- 
meter to be connected across the 
secondary terminals of the trans- 
former under test. A battery of 
three ordinary dry cells in series is 
connected to the primary terminals 
of the transformer with a push-but- 
ton making and breaking the current 
contact. 

The instrument with batteries, ter- 
minals with polarity marks, push- 
button and leads is mounted in a 
wooden box. Its weight complete is 
18 lb., and the dimensions are 11 in. 
x 9 in. x 74 in. 

The instrument shown in the illus- 
tration is not a standard instrument, 
on account of its 3-0-3-volt scale. 


PRICE OF MATERIALS USED IN 
POLARITY TESTING SET 


Bill of Material Price 
One box, with hinges, etc... $5.00 
Three dry cells, at 45 cents. 1.35 
Four binding posts, at 10 

a yee ee 0.40 
Four name plates (primary, 

secondary and two blanks) 0.16 
One carrying handle ....... 0.50 
25 ft. lamp cord at 3 cents. 0.75 
One differential-scale volt- 


meter, 3-0-3 volts ....... 15.00 to 30.00 
One bakelite panel, 8% in. x 
ee er Ge ote eee e 1.80 
hs ww eal $24.96 to $39.96 
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However, it is not necessary to have 


this scale range. Any scale up to 10 
volts can be used, but for a larger 
scale higher-battery voltage is neces- 
sary, thus increasing the size and 
weight of the apparatus. 

An instruction sheet placed in 
the cover of the testing apparatus 
gives the operations to check polar- 
ity. These instructions are given 
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APPARATUS FOR DETERMINING POLARITY 
OF TRANSFORMERS 


Connect green leads to the terminals with 
polarity marks and green-yellow leads to 
remaining terminals of test set. Connect 
the leads from primary terminals of set to 
the high-potential side of transformer, and 
from secondary to the low-potential side 
of transformer. Push the button; deflection 
should be low and to right-hand side of 
scale, After the pointer returns to zero 
release the button; deflection should be high 
and to left-hand side of scale. Then the 
polarity marks should go to the terminals 
of the transformer, where the green (polar- 
ity) leads are connected. If the deflections 
are reversed as compared with the above, 
reverse either primary or secondary leads 
at transformer terminals and repeat the 
operation, In cases where the deflections 
are too small, connect primary terminals 
of set to the low-voltage side of transformer 
and secondary terminals of set to the high- 
voltage side of transformer. 








below the accompanying diagram. 
The different-colored leads are used 
to simplify the hook-up and to pre- 
vent any mistakes being made by the 
inspectors. An approximate cost 
list of materials is given in the ac- 
companying table. 


East Orange, N. J. E. J. MOMMO. 
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Foundry Flasks Repaired 
by Are Welding 


NE of the most recent applica- 

tions of arc welding in foundry 
practice is that of repairing worn 
flasks. This operation is proving to 
be such a success and to bring about 
so marked a saving that all foundry 
superintendents should learn how to 
take advantage of the process to help 
reduce their foundry expenses. 

After use, the malleable iron lugs 
of the flasks become worn to such an 
extent that the pin on the other half 
of a flask will not fit in it tightly 
enough to hold the parts in align- 
ment. The method of making re- 
pairs in the past was to ream out 
the hole to a diameter of { in. and 
then press in a bushing having a 
8-in. hole. When the bushing wore 
too large it was replaced with a new 
bushing. 

The new method of repair, how- 
ever, is even less expensive and much 
more satisfactory. The practice is 
to ream out the hole to { in. diameter 
and then fill the hole completely, 
using the metallic electrode arc- 
welding process. A piece of copper is 
placed under the hole and the weld- 
ing is done, using about 175 amp. 
and a ss-in. welding wire. The time 
required to weld one hole is about 
three minutes. When these holes 
are again worn too large it is not 
necessary to ream them out before 
the welding operation. The time re- 
quired to weld a hole is then reduced 
to about two minutes. 

The cost of welding each hole as 
originally drilled to {-in. diameter i 
about as follows: 


8 





Labor, at 70 cents per hour. ..... $0. 035 
Welding wire, at 8 cents per pound 0.016 
Electric power, at 3 cents per kw.-hr.. . 0.013 

Total : $0 064 


A question naturally arises as to 
why it is necessary to drill a ‘-in. 
hole in the casting when only a ‘-in. 
hole is required. The reason for this 
is that there will be a layer of very 
hard chilled high-carbon cast steel 
about x in. thick in the region where 
the deposited metal unites with the 
casting; therefore it is necessary t® 












JUNE 2, 1923 


have the original hole 3 in. larger 
than the final hole so that no diffi- 
culty will be experienced in drilling 
the final hole through the deposited 


metal. A. M. CANDY, 
General Engineering Department. 
Westinghouse Electric & Manufacturing 


Company, 
East Pittsburgh, Pa. 





Steel Towers Illustrate 
Interesting Design 


N ANCHORAGE for transmis- 
te etenie towers described by 
A. W. Malone in the ELECTRICAL 
WorLD of March 3, 1923, page 524, 
recalls a similar design used ten 
years ago by the ‘Isthmian Canal 
Commission in the construction of 
a 44,000-volt transmission line for 
the Panama Canal. Mr. Malone’s 
anchorage for transmission line 
towers consists of a drilled hole with 
a dynamite-sprung bottom, filled with 
concrete embedding a steel anchor- 
age. 

The Panama Canal transmission 
line on which the dynamite-sprung 
anchorage was used is shown in the 
two accompanying illustrations. The 
transmission line and its anchorage 
were described rather completely in 
the Canal Record of July 9, 1913. 
About 800 towers were erected, and 
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‘NCE TO OVERTURNING INCREASED 
BY THIS CONSTRUCTION 


RESIS 


the ‘horages aggregated more 
than 3.200. 

The ‘ransmission-line tower of the 
Panam: Canal is essentially a track- 
Span structure that provides for the 
Suppor’ of a three-phase circuit on 
bracket arms at each side, with a 


Sround wire at the apex of each side 
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DOUBLE TRACK SPANNED BY TRANSMISSION TOWER CONSTRUCTION 


frame. Provision was made in the 
design for a possible future installa- 
tion of compound-catenary trolley 
wires. 

The foundation under each of the 
side frames consists of two concrete 
pedestals cast upon a slab with a 
4-ft. x 11-ft. base, 1 ft. thick. The 
base slab, which is reinforced longi- 
tudinally with used steel rails, pro- 
vides the necessary foundation area 
for the worst assumed condition 
of broken conductors, and the weight 
of the backfill on top of the slab pro- 
vides to a certain extent for the over- 
turning moment. 

Additional resistance to overturn- 
ing is secured in the dynamite- 
sprung anchorage, which for each 
slab consists of two 8-in. holes, bored 
with a well drill to a depth of about 
18 ft. The bottoms of these holes 
were sprung in exactly the same man- 
ner that drilled holes were sprung 
on the canal excavation work, to pro- 
vide sufficient space for large dyna- 
mite charges. Steel-reinforcing rods 
having ends bent over at the bottom 
were inserted down the drilled hole, 
reaching to the bottom of the cavity, 
which with the 8-in. hole was solidly 
filled with a rich concrete mixture, 
well tamped. 

The concrete ball at the bottom of 
the anchorage, when called upon to 
function in resisting overturning of 
the tower, bears directly on virgin 
earth (or shattered rock if the hole 


is drilled in rock), instead of bear-, 


ing on the backfill of the customary 
transmission-line footings. 
W. R. McCANN. 


Stone & Webster, Inc., 
Boston, Mass. 


Cost of Transformers 


N EASTERN central station 
company located about 200 miles 
from the factory which supplied the 
equipment tabulated the cost of its 
distribution transformers purchased 
during 1922, and from these data the 





TABULAR ANALYSIS OF 1922 DISTRIBUTION 
TRANSFORMER PURCHASFS 





———Price—— 
. © 2 
ad a - Z 
a 33 S = ¢ 
= >” Zz = A, 
0.5 2,200/122/244 3 $99. 84 $66.50 
1.5  2,200/122/244 22 735.36 22.20 
3 2,200/122/244 27—s:1,291. 68 15.90 
5 2,200/122/244 24 «1,547.52 12.90 
7.5 2'200/122/244 9 758.16 11.20 
10 2,200/122/244 14 1,434.16 10.25 
15 —-2,200/122/244 395,313.36 9.10 
5 2,200/608 3 193.44 12.90 
10 2,200 /608 6 614.64 10.20 
15 2,200/608 12 1,634.88 9.10 
25 abe 3 592.80 7.90 
50 2,200/608 3 976.56 6.50 
100 2,200 /608 2 979.63 4.90 
100 13,800/600/ 2,400 3 1,950.00 6.50 
1.5 575/115/230 l 36.48 24.30 
5 2, 200 /1608 6 656.64 21.90 
7.5 2,200/608 3 277.02 12.30 
10 2,300 /608 2 224.58 11.22 
10 2,300Y /608 3 482.22 16.07 
15 2,200/122/244 3 448.02 9.95 
25 2,200Y /608 3 891.00 11.90 
25 2,200/608 2 433.20 8.66 
50 2,200/122/244 3 1,070.46 7.12 
100 2,200 /608 3 1,610.82 5.70 
Eahe 
Thermal temperature indica- 
tors, price of 110. ... 930.02 8.46 
Transil oil, drums bought, 42.. 630.00 15.00 
Freight and teaming, including 
a few other units not list 
CHMMRII 5.5 sro.6 ss sive 639.98 





accompanying table has been pre- 
pared showing the cost per kva. at 
the factory for the different sizes 
purchased. All were 60-cycle de- 
signs. The cost of some miscella- 
neous equipment is also included. 

FIELD EDITOR ELECTRICAL WORLD. 


Boston, Mass. 
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Boiler Settings Patched to 
Prolong Life 


HE life of boiler settings can be 

prolonged by carefully patching 
when the opportunity affords. More 
serious repairs may be saved if small 
cracks or open joints are attended 
to before the brick or tile becomes 
loose. Success in the work depends 
on the method of application as well 
as the materials used. The method 
used in patching the boiler of a large 
company in the Middle West has 
given very good results. 

In this method the clinker was first 
removed and the surface chipped and 
nicked until most of the glaze was 
gone and the original texture of the 
brick exposed. Care was taken, in 
this work so that the bricks would 
not loosen. Then the entire surface 
‘to be patched was brushed until free 
fromdust. This surface was then well 
saturated with a thin milky wash of 
“hytempite,” which was quickly ab- 
sorbed by the exposed brick surface. 
The foundation for the patch, con- 
sisting of a somewhat thicker mix- 
ture, was then applied as a bonding 
coat. Where the surfaces were large 
this was done in sections so as to 
insure a moist surface for applying 
the patching mixture. The patching 
material consisted of diluted hytem- 
pite to which carbosand was added 
gradually until thoroughly mixed. 
The consistency was such that no 
“ree moisture showed when the mix- 
ture was squeezed in the hand. Care 
was taken to apply the patch while 
the foundation coat was still moist. 
The dark portions of the patching as 
seen in the background of the illus- 
tration show the method of applying 
the patch to a large surface by plas- 
tering on a small section at a time. 

After the patching was completed 
on all large and small surfaces it was 
allowed to set for about an hour be- 
fore applying a final surfacing of 
the same mixture as used for the 
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bonding coat. The object of the final 
coating was to fill pores and small 
voids and give a smooth surface that 
would resist pitting action of flames 
and hot gases. 


FIELD EDITOR ELECTRICAL WORLD. 
New York, N. Y. 





Guards on Switchboard 


Prevent Mistakes 


O* MODERN power-plant switch- 
boards it is necessary to take 
some precaution to prevent acci- 
dental or thoughtless closing of high- 


Se Sate 





SIMPLE GUARD PREVENTS CARELESS 
CLOSING OF OIL SWITCH 





GENERATOR FIELD SWITCHES PROTECTED 
AGAINST ACCIDENTAL OPENING 


tension switches that have been 
opened for making repairs on equip- 
ment or for other reasons. This is 
generally done by tagging the 
switch in some manner, but the oper- 
ators at Big Creek No. 1 power house 
of the Southern California Edison 
Company use the wooden block 


PATCHING MATERIAL APPLIED TO BOILER SETTING AVOIDS MORE SERIOUS REPAIRS 
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shown in the accompanying illusira- 

tion for this purpose. Two holes are 
drilled in a wooden block, which is 
then chiseled out so it will fit over 
the oil-switch control knobs on the 
switchboard. On the top of the 
block is the word “Danger,” on one 
side is “Line ground,” meaning that 
the line is grounded at the station, 
and on the other side is ‘‘“Men work- 
ing.” An operator would certainly 
have to be very careless or in a bad 
state of coma to remove this guard 
and close the oil switch without 
stopping to think whether every- 
thing was clear. 

Similar guards are used to protect 
the oil switch-control buttons on the 
generator field switches. The tur- 
bine governor-control switch is lo- 
cated right alongside the field switch- 
opening button. The governor 
switch requires frequent manipula- 
tion, and if an operator should care- 
lessly pull the field-switch button in- 
stead of the governor-control button, 
the generator field switch would be 
opened and serious damage might 
result. G. C. HECKMAN, 


Superintendent Electrical Construction, 
Southern California Edison Company, 
Big Creek, Cal. 





Venting of Transformers 


Direct to Air 


ig the ELECTRICAL WORLD for 
March 31, page 753, there was an 
article regarding the experience of a 
Southern power company which 
operates its transformers with open 
air vents to encourage the circula- 
tion of air above the oil level, the 
idea being to sweep out the oil 
vapors. We have taken samples of 
oil from the transformers to which 
you refer and this oil has shown ex- 
cellent color and dielectric charac- 
teristics. However, we believe that 
the company’s success with this 
method of ventilation is due to the 
fact that its transformers are all 
operated at low temperature. It is 
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well known that the oxidation which 
occurs at temperatures usually en- 
countered in power transformers is 
much reduced at abnormally low tem- 
peratures. 

However, if the oil temperatures 
were as high as usual in power trans- 
formers, the sludging and deteriora- 
tion of the oil would most certainly 
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be accelerated by the circulation of 
air over the oil level. We should be 
interested to know by what theory 
the oil could possibly be kept in bet- 
ter condition through contact with 
air than by isolation from air. 

W. M. DANN, 


Transformer Engineering Department. 
Westinghouse Electric & Manufacturing 
East Pittsburgh, Pa. Company. 





Extracts from an Operating Code 


By FIELD EDITOR ELECTRICAL WORLD 
New York, N. Y. 


How to Remove Scale from 
Evaporator Coils 


6 RACKING down” of the evapo- 
rator effects is to remove the 
scale which is deposited on the coils. 
The rapid expansion of the metal of 
the coils, due to the sudden changes 
of temperature obtained, will crack 
the scale from the tubes. The spe- 
cific instructions for cracking down 
evaporators as abstracted from the 
operating code of the Philadelphia 
Electric Company are given below: 


CRACKING DowN EVAPORATORS— 
First EFFECT 


1. Close the hand valve on the auto- 
matic feed-water valve control. 

2. Close the steam valve to the coil 
and blow down the first-effect evapo- 
rator shell completely through the 
blow-down meter. 

3. Close the blow-down valve. 

4. Open the vent ‘valve. 

5. Fill the first-effect evaporator 
with cold filtered river water to the 
top of the gage glass. 

6. Close the vent valve. 

7. Close the vapor valve on the first 
effect. 

8. Open the steam valve on the first- 
effect coil suddenly. 

9. Close the steam valve when the 
cracking ceases and see that the pres- 
sure does not exceed 15 lb. or 20 lb. in 
the shell. 

10. Blow down the shell to the dis- 
charge tunnel, completely. 

11. Close the blow-down valve. 

12. Open the hand valve on the auto- 
matic feed-water valve control. 

13. See that the shell fills the hot 
water to the normal running level. 


SECOND EFFECT 


1. Close the hand valve on the auto- 
matic feed-water valve control. 

2. Close the vapor valve on the sec- 
ond effect. 

3. Onen the vent on the low-pressure 
shell. 

4. Blow down the shell completely 
throug! the blow-down meter. 

5. Close the blown valve. 

6. Fill the second-effect evaporator 
with co'd filtered river water to the top 
of the vage glass. 

7. Close the vent valve. 

8. A’mit steam suddenly to the 
second offeet eoils through the steam 
aor a iected to the vapor line. Do 


ed 60 lb. pressure. 


9. Close the steam valve when the 
cracking ceases and see that the pres- 
sure does not exceed 5 lb. on the shell. 

10. Blow down the shell to the dis- 
charge tunnel, completely. 

11. Close the blow-down valve. 

12. Open the hand valve on the auto- 
matic feed-water valve control. 

13. See that the shell fills with hot 
water to the normal running level. 


FIRST AND SECOND EFFECTS 


1. Open the vapor valves. 

2. Proceed to put in operation ac- 
cording to rules for “Putting an Evap- 
orator Into Service” given in the last 
issue of the ELECTRICAL WORLD. 





Correcting Reversed Polarity 
on D. C. Generators 


OUR methods for correcting re- 

versed polarity of direct-current 
generators are given in the operat- 
ing code of the Philadelphia Electric 
Company. The first method is ap- 
plicable only to compound-wound 
generators which can be paralleled 
with one or more compound-wound 
generators of correct polarity carry- 
ing load. The equalizer switches of 
these machines, when closed, con- 
nect the inner terminals of the 
series field windings of two or more 
generators in parallel, equalizing the 
potential at these points and thereby 
causing proper division of the total 
load current among the series-field 
windings. When the equalizer 
switches of all the machines in 
operation are closed and when the 
equalizer switch and the-bus switch 
on the same side of the reversed 
machine are also closed, the series 
field of the reversed machine is 
placed in parallel with those of the 
machines in operation and so takes 
its normal share of the total load 
current. The current in the series 
field of the reversed machine is in 
the same direction as the normal 
operating current and thus tends to 
build up a field of proper polarity; 
if strong enough to overcome the 
residual magnetism, it will reverse 
the polarity to normal. 
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If this method fails to reverse the 
polarity, the method about to be de- 
scribed should be used. This method 
applies to shunt-wound or compound- 
wound generators when the bus can 
be energized from a source of cor- 
rect polarity. By this method, with 
the positive machine switch open 
and the positive shunt-field lead con- 
nected to the positive bus, current 
flows through the shunt field. circuit, 
but not through the armature when 
the negative and circuit breaker and 
negative machine switch are closed. 
This develops a field of correct 
polarity in the field circuit, and when 
the machine is shut down the resid- 
ual magnetism will be of correct 
polarity. Therefore, when the ma- 
chine is again started up, it will 
build up with correct polarity. 

When no source of correct polarity 
is available, a third method known 
as “flashing” may be used. In this 
case the shunt-field leads are reversed 
and the circuit through the shunt 
field is closed for an instant while 
in this reversed condition. This 
causes a wave of current to flow, 
through the shunt-field circuit in the 
normal direction and of sufficient 
strength to reverse the existing 
residual magnetism. If the machine 
is then started up normally, the field 
will build up with correct polarity. 

The fourth method is applicable 
to motor-generators which can be 
started from the direct-current end. 
This method is based on the fact 
that a shunt-wound or compound- 
wound generator of given polarity 
must be supplied with current of 
the same polarity in order to operate 
as a motor in the same direction. 
When current of normal polarity is 
supplied to such a machine, it re- 
establishes the normal polarity of the 
field and, consequently, that of the 
generator. 





Radio Communication 
Being Developed 
in the West 


HAT radio communication is 

rapidly being adopted by Western 
power companies as a means of main- 
taining communication with their 
distant power plants during times 
when wire lines are inoperative was 
a feature brought out at the recent 
meeting of the sub-committees of 
the Technical Section of the Pacific 
Coast Electrical Association. 

The Great Western Power Com- 
pany is now using a carrier radio- 
telephone system between its Caribou 
plant and its receiving substation in 
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Oakland, a distance of 156 miles. 
This system is used for all dispatch- 
ing and has been in successful oper- 
ation for several months. The 
Pacific Gas & Electric Company is 
installing a similar system between 
its Pit River No. 1 plant and Vaca 
substation for operation over 200 
miles of 220-kv. transmission line. 

The Southern California Edison 
Company is using continuous wave 
wireless telegraph as the only means 
of communication between its main 
field office at Big Creek and its five 
construction camps in the upper 
Sierras. A total of 300,000 words 


a month are handled between these 
stations. 


This company is also ex- 
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perimenting with carrier radio tele- 
phone with a view to utilizing it as 
a means of communication between 
its Big Creek plants and the dis- 
patcher in Los Angeles, a distance 
of 240 miles over its two 220-kv. 
Big Creek transmission lines. Car- 
rier radio telephone seems to be gen- 
erally favored where it is possible 
to utilize a transmission line run- 
ning in a direct route between the 
two stations it is desired to keep in 
communication with each other. 

On account of the character of the 
transmission system of the San 
Joaquin Light & Power Corporation 
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conditions are not favorable for car- 
rier radio, and it is experimenting 
with straight radio telephone. While 
carrier radio is working successfully 
in many cases, it is felt that a num- 
ber of improvements will have to be 
made before it can be absolutely 
relied upon under all operating con- 
ditions. 


FIELD EDITOR ELECTRICAL WORLD. 
San Francisco, Cal. 





Belt-Line System Solves 


Distribution Problem 


HE Ohio Power Company at 
Canton, Ohio, has had a very 
large increase in load during the past 
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DISTRIBUTION PROBLEM SIMPLIFIED IN 
CANTON, OHIO, BY 22,000-VOLT TRANS- 
MISSION BELT AROUND CITY 


Left—General layout of transforming 
and switching stations. Upper right and 
right center—East Sparta and 750-kva. 
Oakland substations, typifying type of con- 
struction employed. Right bottom—Bryan 
Avenue switching station, terminus of 130- 
kv. line from Windsor. Top center—Oak- 
land sectionalizing station. 


few years. This growth of business 
made its distribution problem com- 
plicated. The situation was met by 
building a 22,000-volt wooden-pole 
belt line around the city with trans- 
forming and switching stations at 
intervals. The line is complete with 
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the exception. of the south link, 
which will tie the Bryan Avenue 
switching station to the station at 
sunnyside, the terminus of the 130- 
kv. line from Windsor. The line is 
built on wooden-poles with No. 4/0 
wire. The Harrisburg switching 
station is used as a sectionalizing 
point and controls the tie line to 
Sunnyside and feeders to heavy in- 
dustrial loads. The Oakwood sub- 
station will distribute at 4,000 volts 
to a district two miles distant. 


Meyer’s Lake station will supply a 
section two miles each way at 4,000 
volts, while the Bryan Avenue sta- 
tion will control the south tie to 
Sunnyside and the west section of the 





belt line and in addition some heavy 
industrial feeders. 

At each switching station the in- 
coming 22,000-volt lines go to a high- 
tension outdoor structure equipped 
with air-break switches, oxide-film 
arresters, etc., and thence to outdoor 


transformers. The secondary leads 
enter a concrete or brick switch 
house at 4,000 volts. In this switch 
house meters, relays, breakers and 
low-tension _ buses are _ installed. 
Underground construction is used 
from switch house to secondaries. 


FIELD EDITOR ELECTRICAL WORLD. 


Chicago, Ill. 
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Central Station Business 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 


Should Central Stations Merchandise?" 


Considered from the Consumer’s and Central Station’s Viewpoint— . 


Where a Utility Works with Dealers Experience Shows 
More Active Local Interest in Appliances 


By A. W. KRUEGER 


Edison Electric Appliance Company, Chicago 


HOULD the central-station com- 
pany sell appliances? Our ex- 
perience permits only one answer: 
“Yes—most emphatically.” Every- 
body benefits through central-station 
appliance selling activity. The rea- 
sons for this are readily apparent. 
Let us take the consumer. Not 
nearly the number of women today 
would know of and enjoy the benefits 
of electrical household devices had 
central stations remained inactive or 
indifferent to their educational re- 
sponsibilities. Most of them would 
still be pushing a broom over their 
carpets instead of using a vacuum 
cleaner and realizing its tremendous 
labor saving. In most cases they 
would still be turning a flywheel on 
the family washing machine. They 
would not be enjoying the advantages 
of electrical cookery and many other 
similar benefits. 

This one constructive factor in 
itself is sufficient reason for the cen- 
tral station to merchandise appli- 
ances, because by so helping their 
customers they render a real service 
as a public utility through bringing 
the public to a realization that elec- 
trical service only starts with light- 
ing. Helping to educate the public, 
the central station benefits not 
merely through good will but very 
materially in dollars and cents be- 
Cause of increasing the energy day 
load, most of which is consumed at 
the lighting rate. In addition, nearly 
all central stations which sell appli- 
ances today are receiving from their 
commercial departments a merchan- 
dising profit. 

The story of these benefits does 
hot stop here. The widespread pub- 
lie acceptance of electrical appliances 


has au‘omatically created thousands 
the? aostract of a paper presented before 
© Con inercial Section, Indiana Electric 


L ae ‘ 
ght Ociation, Indianapolis, May 3, 


of electrical appliance dealers. They 
effectively supplement central-station 
activity. Their success means addi- 
tional central-station day-load reve- 
nue. They are a valuable asset in 
broadening the appliance field and 
are well worth the c‘osest cultivation 
and co-operation. 


MERCHANDISING PROGRESS GRADUAL 


In the early days of central-sta- 
tion merchandising thousands of flat- 
irons were distributed at cost. Ina 
great many cases they were actually 
given away. It was good business 
then because the increased day load 
more than offset the expense in- 
volved. The public began to realize 
the labor-saving advantages of elec- 
trical household devices. They began 
to appreciate that electrical service 
meant something beyond lighting 
bulbs. This, however, was not con- 
ducive to dealer expansion, for they 
could not compete. The practice was 
relatively short-lived because it was 
soon found that the public responded 
to intensive campaigning and people 
were ready and willing to pay reason- 
able prices for electrical conven- 
iences. Central stations abandoned 
the earlier plan of no merchandising 
profit and put their individual com- 
mercial department on a profit-pro- 
ducing basis. They realized the ad- 
vantage to themselves as well as to 
the dealer of the active co-operation 
of all electrical appliance-selling out- 
lets, such as electric specialty shops, 
hardware stores, department stores 
and electrical contractors—in fact, 
every legitimate merchandising outlet 
for household devices. Manufacturers’ 
suggested list prices were main- 
tained, and an extremely healthy con- 
dition resulted—a condition that 
holds true today in virtually all com- 
munities. 

It is unfortunate that there are to- 


day some dealers who still carry the 
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point of view that the game is one- 
sided in favor of central stations. 
They have not stopped to analyze the 
facts of the case. A great deal of 
progress has been made in educating 
the dealer and making him a better 
merchant, but there is still room for 
a lot more good work that can be 
promoted by the central station to 
produce more harmonious relations 
between these branches of _ the 
industry. 

George A. Hughes once declared: 
“Show me an inactive central station 
and I will show you a dead appliance 
town.” This statement clearly de- 
fines the facts. Consider a concrete 
case, that of a busy Mid-Western 
city with a population of 250,000 in- 
habitants. Up to a few years ago 
the policy of the local utility was to 
sell energy and lamps only. “Leave 
it to the dealer,” was its motto. Did 
the dealers appreciate this situation? 
Did they get busy and make the most 
of their opportunity? Did they ad- 
vertise on billboards? Advertise in 
the newspapers? Conduct demonstra- 
tions? Circularize their mailing list? 
Did they ever make an appliance 
analysis of the town? Not so you 
could notice it! They sat back and 
wondered why their appliance busi- 
ness was not better. 


UTILITY A GAGE OF ACTIVITY 


The central station in question 
finally came to a realization of this 
condition. It decided to get busy 
and to become an active merchandiser 
and it believed in “doing the job 
up brown.” A location was secured 
in the heart of the shopping district. 
No expense was spared in fitting out 
the display room as the outstanding 
appliance showplace of the city. 
Neither was any money spared in 
widely advertising that fact. A tre- 
mendous howl went up from the 
dealers. Appliance business was go- 
ing to be ruined! The central station 
would wreck the whole merchandis- 
ing works. It would kill what little 
had been accomplished. 

What actually happened? The 
town just began to wake up to the 
value of appliances. Nobody had 
ever taken the trouble to tell it the 
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real story before. The central sta- 
tion used billboards, newspapers, 
sales letters, attractive windows and 
freely advertised the appliance shop. 
The public’s interest was aroused. 
People were soon thoroughly “sold” 
on the electrical household idea. Ap- 
pliance sales increased by leaps and 
bounds. Dealers who had bitterly 
fought the movement sold more ap- 
pliances than they ever dreamed was 
possible. Department stores opened 
special electrical departments. Elec- 
trical specialty shops with high-grade’ 
equipment and merchandise sprang 
into being. Hardware stores got 
busy. Everybody was _ benefited. 
Even the dealers admitted that. Had 
the central-station company not 
changed from a passive to an aggres- 
sive merchandising policy, that city 
today would still be plodding along in 
the same old way. 

There are a few exceptions, of 
course, where, for instance, the cen- 
tral station does not actually sell 
merchandise, but where it does ac- 
tively co-operate with the dealers 
through showroom and window dis- 
plays, billboards, newspaper adver- 
tising and special electrical shows. 
These cases, however, are exceptions 
to the general rule. Selling mer- 
chandise at cost has been proved un- 
necessary. Both merchandise and 
energy profit can be produced at the 
same time. Maintaining list prices 
puts everybody on an equal footing. 
The more everybody sells, the more 
the central station benefits; the more 
everybody sells. 

Another concrete example of the 
result of central-station inactivity is 
the experience, some years back, of 
our company. Our selling records 
included a comprehensive map tack 
system. A black tack was placed on 
every town showing the location of 
our dealers, which in those days re- 
flected the town’s appliance activities 
in a large sense. The map was pretty 
well covered throughout the state 
with the exception of an area in cen- 
tral California that was practically 
barren of dealers. An investigation 
easily revealed the fundamental 
cause—central station passiveness 
and inactivity. The public was not 
“sold” on the electrical household 
idea. It was surprising to note how 
quickly this condition changed when 
these central stations interested 
themselves in appliance merchandis- 
ing. The barren area filled up 
rapidly with tacks as new dealers 
sprang into existence. 

Almost every central station main- 
tains an office with a large amount of 
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display room available. In the ma- 
jority of cases they are active mer- 
chandisers. Great numbers of peo- 
ple come into their offices during the 
month to pay their bills. Aside from 
other considerations, this puts the 
central station in a very favorable 
position to merchandise which is not 
enjoyed by the majority of other 
classes of merchants. It is good busi- 
ness from every angle because the 
display room can be made to pay 
overhead and show a profit. How 
could we answer the question of 
“Should central stations sell appli- 
ances?” with anything but “Yes”? 
We believe that individual experience 
will justify this answer. 





How Syracuse Connection 
Service Stood Up on 
Moving Day 


HE account of the Syracuse 

(N. Y.) Lighting Company’s 
method of connecting customers’ 
service within three hours after the 
signing of the application which ap- 
peared in the ELECTRICAL WoRLD of 
April 14 has aroused much interest 
among central-station men. One 
question has been raised as to how 
the system would operate under 
stress of abnormal conditions such as 
are presented by the annual moving 
of many customers from one house to 
another. Manager G. I. Vincent 
answers this question in describing 
the annual moving rush, which comes 
in Syracuse the last few days in 
April and the first two or three in 
May. He says: 

“In a normal day about 150 orders 
go over the counter at our customers’ 
department. About as many more go 
directly to the order executing de- 
partment, as all trouble orders com- 
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ing in on the telephone pass the cus- 
tomers’ department altogether. in 
addition, the men pick up some 
orders themselves. On April 30 759 
orders went, over the counter. |[ 
watched the operations myself sey- 
eral times during the day and do not 
believe that any customer waited 
more than thirty seconds for atten- 
tion. This flexibility is obtained by 
having a number of employees in 
adjacent departments trained to wait 
on the customer. These employees 
are engaged in work which does not 
have to be done instantly so they can 
drop it on call and return to it later. 
A buzzer at the customers’ counter 
connects with this department, which 
is immediately adjacent. A touch of 
the button calls an employee at once. 
During one short period on April 30 
there were sixteen employees at work 
on the counter. 

“The number of orders of all de- 
scriptions executed in normal times 
is about 350 per day. On May 1 
1,042 orders were completed and on 
May 2 2,322. As nearly as we can 
ascertain there was absolutely no 
customer left without service who 
desired it on either of these two days. 
Of course, very many had to request 
postponement from the first to the 
second of the month because they 
were unable to secure the services of 
the movers. The flexibility in the 
order executing department is ob- 
tained by using all alternates who are 
regularly engaged in other work and 
by dropping all routine work, such as 
changing meters. 

“No attempt was made to keep ac- 
tual time lapses because any of our 
customers securing service on these 
two days would be more than satis- 
fied. On normal days we still main- 
tain easily the bogey of two minutes 
for transmission and three hours for 
completion.” 





ONE OF THE SYRACUSE COMPANY’S EIGHTEEN SPECIAL TRUCKS USED IN !7TS 
THREE-HOUR CONNECTION SERVICE 
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if 1923 Appliance Sales Were Increased 
20 per Cent 


ENTRAL-STATION companies 

recognize the importance of 
domestic appliances as load build- 
ers, but their full value becomes 
apparent only when it is considered 
that they may add over $75,000,000 
to the annual gross income of these 
companies this year. This does not 
mean money received from the sale 
of merchandise—it is purely operat- 
ing revenue from energy sales, and 
most of it at profitable rates. If the 
expectation, based on data compiled 
by Electrical Merchandising, is real- 
ized, $287,875,000 worth of appli- 
ances will be sold during 1923. 
These figures embrace in all 12,- 
956,000 appliances classified as the 
accompanying table shows. And it 
is estimated that the income value 
of these appliances to be added to 
the lines in 1923, in revenue for 
energy consumed, will approximate 
$83,000,000. Consumption on the 
appliances included is calculated at 
a 10-cent rate and on the following 





annual income basis: 

Per Year 
Washing MAchineS .scscicvcsvcvcsces $3.00 
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NEOUS. 5d. ss, Gace wb a Be OA Ra ee aes 4.00 


WHAT 20 PER CENT INCREASE IN 


This tabulation is based on Electrical Merchandisin 








Naturally, taese figures are only 
estimates, as no adequate definite in- 
formation on this subject exists. 
Sewing machines, ironing machines, 
dishwashers, kitchen power units, 
violet rays, vibrators and_ utility 
motors have not been figured in be- 
cause their consumption is still more 
difficult to estimate. Heating pads, 
curling irons, waffle irons, grills, hot 
plates, fireless cookers, hair driers 
and miscellaneous heating appli- 
ances, totaling in all 626,000 ap- 
pliances, are lumped as good for 
probably $2,000,000 in revenue to the 
central stations. 

Taken this way, as mass statistics, 
these totals carry little inspiration. 
It is interesting to consider, how- 
ever, what any extra effort to in- 
crease the sales of these commodities 
would mean. On the above basis, if 
a 20 per cent increase were realized, 
this would mean a gain in sales to 
the central stations, dealers, contrac- 
tors and other retailers of 2,591,200 
additional appliances, bringing an 
additional income from sales of 
$57,575,000 and an increase in an- 
nual revenue to the central station 
of $16,303,000. 

In an average city of 100,000 popu- 
lation it is estimated from these 
figures that electrical merchandise 


g’s estimate of electrical appliance sales for the year 

















1923. It shows what a 20 percent increase in sales would mean in terms of the various household appliances 
which, according to this estimate, will be sold this year. 
If 1923 Estimates Could Be Swelled 
20 per Cent the Increase Would Be 
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aN [nergy consumption figured at. 10 cents per kilowatt-hour in case of all appliances except ranges 
and refr itors, where 5-cent rate is assumed. 
=— ate 


— 








1285 


sales would be swelled by at least 
$100,000 and the local light and 
power company would secure an in- 
crease in residence appliance income 
of approximately $30,000. This 
calculation is based on the rough 
assumption that half the population 
of the United States is beyond the 
reach of power lines and would not 
be affected. 





Purchased Power Gaining 
in Cement Industry 


HAT the advantages of electric 

drive are well recognized by the 
portland-cement manufacturers is 
evident from the United States 
Census Bureau’s recently published 
figures on that industry. The heavy 
power requirements of cement mak- 
ing and the development of conflict- 
ing tendencies with reference to the 
purchase of power from central sta- 
tions give these figures especial sig- 
nificance. The trend toward the pur- 
chase of central-station power is 
verified by recent observations in the 
cement industry. 

The total primary horsepower re- 
ported by cement manufacturers for 
the year 1919 was 488,808. With a 
liberal allowance for the compara- 
tively small amount of natural and 
pozzuolanic cements made, over 
485,000 hp. must have been devoted 
to the manufacture of portland 
cement. This includes purchased 
power, all of which was electrical. 
The average horsepower per plant 
was well over 4,000, while the total 
ranked the industry tenth among all 
manufactures. 

Rented primary power increased 
nearly 23 per cent in the ten-year 
period 1909 to 1919, raising the per- 
centage from 14.6 in the former year 
to 37.3 in the latter. Of the total 
power, 70.7 per cent was utilized to 
operate electric motors. Slightly 
over half of this electrical power— 
52.8 per cent, to be exact—was ob- 
tained from central stations. 

Since the number of cement plants 
operating last year, the record year 
in the industry, was greater than in 
the slack period extending through 
1919, and since the 1922 output was 
about 40 per cent larger, the power 
needed for cement making was also 
considerably more. The increase in 
installed horsepower was by no means 
proportional to the gain in produc- 
tion, however, for the plants were 
operating at only 60 per cent of 
capacity in 1919 and much of the 
manufacturing equipment was idle 
or running under light load. The 
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record output of last year was about 
78 per cent of the producing capacity 
of the plants. 

All recently built cement mills 
have been equipped for electric 
power, and several of the older estab- 
hishments have changed over to the 
use of electricity since the last census 
was taken, in most cases buying 
power. 

The consumption of power in the 
cement industry is chiefly in the 
many crushing and grinding opera- 
tions. The raw materials, including 
the coal for the burning, must be 
finely pulverized and the resulting 
clinker reduced to a fine powder to 
produce cement. From the nature of 
these operations wear on cement-mill 
equipment is rapid. In consequence 
stoppages for repairs or replacements 
are frequent, making unit motors 
convenient and economical. Because 
of this suitability and the industry’s 
heavy power requirements, it offers 
an important market for electrical 
energy—a market equal to that fur- 
nished by the manufacturers of 
glass, agricultural implements, paints 
and hardware combined. 

The change to electric drive in 
some cases has brought unexpected 
complications. For instance, an 
electrically operated shovel was put 
to work in a cement-mill quarry 
alongside two steam shovels. The 
electric machine was repeatedly tied 
up by breaks in the shafts, while 
such mishaps were unknown on the 
steam shovels. Finally it was ascer- 
tained that whenever the electrical 
shovel took too big a bite the motor, 
instead of stalling, would momen- 
tarily carry 100 per cent overload, 
stressing the shaft to twice its de- 
signed capacity. As the load was 
suddenly applied, this proved enough 
to break the shaft, whereas with the 
steam equipment the engine merely 
stalled when the dipper was over- 
loaded. 

Since the shafts could not be made 
larger without a radical change in 
design, a special nickel-chrome steel 
shaft, carefully heat-treated, was em- 


Bloomfield, Ky., 


The 


Pay to 


BLOOMFIELD UTILITIES 


ELECTRICAL, WORLD 
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ployed. The new shafts then had 
twice the elastic limit of the metal 
used in the original shafts and were 
sufficiently ductile to withstand all 
usual shock and vibration, yet they 
were no larger. 

Opposing the tendency to purchase 
power for cement-mill operation there 
is one factor to which cement, manu- 
faeturers are giving careful consid- 
eration. That is the installation of 
waste-heat boilers for the utilization 
of the heat in the gases which leave 
the kiln at 1,200 deg. to 1,600 deg. F. 
in dry-process plants and 800 deg. to 
1,100 deg. in wet plants. Though a 
number of these installations are in 
operation, their cost is high and in- 
volve large initial expenditures. Not 
only is the boiler equipment itself ex- 
pensive, but the arrangement nat- 
urally entails a generating plant for 
which the cost of operation, mainte- 
nance, interest and depreciation may 
offset the apparent savings of the 
waste-heat boilers. 





Customer’s Monthly Bill 


and Check Combined 


HE’ Bloomfield Utilities of 

Bloomfield, Ky., uses the reverse 
side of the customer’s bill as a check 
should the customer at that time be 
without blank checks. Wherever 
possible the money is collected at the 
time of reading the meter. The 
meter readings are entered on this 
check, the bill figured and a 5 per 
cent discount allowed if the bill is 
then paid on the spot. By thus com- 
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If this bill is paid by the eighth of the month you may deduct 
5 per cent of the charge for current amounting td .. 
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bining both the bill and a readily 


- available check it is a very simple 


matter for the consumer to pay the 
bill on presentation, for all he has 
to do is to write the name of his 
bank, the amount of the check and 
his name. 


What Other Companies 
Are Doing 


Minneapolis, Minn.—As a result of 
an active employee-ownership policy 
the Northern States Power Company 
has increased the number of em- 
ployee shareholders from 15 to 83.5 
per cent. Out of the 2,180 employ- 
ees, 1,820 now have one or more 
shares of the company’s stock. This 
campaign was started a short time 
ago under the direction of R. F. 
Pack, vice-president and _ general 
manager, in order to induce the em- 
ployees to share in the company’s 
earnings. 

Boston, Mass.—Fifteen thousand 
persons visited the eleetrie home es- 
tablished by the Boston Electrical 
League April 14 to May 5, and sales 
of household conveniences and of 
house wiring appear to be directly 
traceable in many instances to this 
exhibit. A feature of the display 
was the visiting of the home by var- 
ious groups of people residing in dis- 
tant communities, automobile parties 
being made up for this purpose with 
provisions for their comfortable re- 
ception by members of the organi- 
zation and their employees. 

Illinois.—Following the example 
of the Commonwealth Edison Com- 
pany, the Public Service Company 
of Northern Illinois has published a 
thirty-two-page year book, which 
presents to its stockholders detailed 
information relative to the business, 
properties and finances of the com- 
pany in which they hold part owner- 
ship. The year book reviews the 
business of 1922, when the eompany 
served 220,160 customers, and points 
out the interesting fact that 36 per 
cent of the company’s stock is now 
held by women. 
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Hydro-Electric Development and 
Steam Equipment 


Midway Plant of the San Joaquin 
Light & Power Corporation.—E. A. 
QuINN.—The presence of large quanti- 
ties of natural gas developed as a 
byproduct from oil wells in its district 
had a definite bearing upon the locat- 
ing of a steam-electric plant of the 
San Joaquin Light & Power Corpora- 
tion at Buttonwillow, Cal. The low 
cost of the gas enables this company to 
supplement its hydro-electric power 
with the energy generated in this steam 
plant. Some of the features discussed 
are the boiler-room equipment and 
turbo-generators, which are rated at 
10,000 kw., 11,500 volts, 80 per cent 
power factor, three-phase, 60 cycle.— 
Journal of Electricity and Western 
Industry, April 15, 1923. 


Pulverized Fuel Plant at Providence. 
—The United Electric Railways of 
Providence is making power-plant im- 
provements which will cost upward of 
a million dollars by installing new boil- 
ers equipped to burn pulverized coal 
in one-half of the present boiler house. 
An interesting feature of this instal- 
lation is the method of ventilating the 
boiler walls. Drawings show the 
vertical section of the boiler plant and 
a plan view of boiler showing pulver- 
ized-coal equipment and cross-section 
of burner and mounting.—Electric 
Railway Journal, April 28, 1923. 


Generation, Control, Switching 
and Protection 


Short -Cirewit Forces in Trans- 
formers.—J. BIERMANNS.—The electri- 
cal and the mechanical design of a 
transformer are frequently opposing 
problems, requiring a compromise solu- 
tion satisfying fully neither of them. 
For example, from the standpoint of 
electrical strength it would be highly 
desirable to abstain from any solid ma- 
terial coil-supporting structure, because 
good oil is still the most dependable in- 
Sulator. For mechanical reasons, how- 
ever, the coils have to be strongly 
braced, to withstand safely the pressure 
of many tons exerted upon them dur- 
Ing overloads or short circuits. The 
theory of short-circuit forces on trans- 
formers is not fully developed yet. 
Little can be found in textbooks, and 
nothing has been published as yet on 
the influence of asymmetries, such as 
must occur in the process of manufac- 
ture or the bringing out of leads and 
taps, upon the resulting unbalance of 
mechanical forces. In order to arrive 
at definite conclusions, the author was 
forced to idealize some of the condi- 
tions with which he deals, but this has 
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been of such a nature as not to cause 
any appreciable difference between 
theory and practice. The developed 
formulas were checked on a_ 10,000- 
kva. transformer and gave values 
slightly higher than those actually 
measured. In his highly mathematical 
paper the author calculates the forces 
on a cylindrical transformer winding 
and modifies the equations for other 
types of coils, such as disk coils, etc. 
The short-circuit forces are first cal- 
culated for perfect symmetry between 
the windings themselves and between 
windings and the magnetic core and are 
then investigated for slight asym- 
metries. — Bulletin de l’Association 
Suisse des Electriciens, April, 1923. 


Transmission, Substations and 
Distribution 


Rotary Converters to Improve Power 
Factor.—E. Evers. — A_ theoretical 
paper showing to what an extent the 
power factor of a network can be im- 
proved by using standard rotary con- 
verters. A six-phase converter is com- 
pared in its phase-regulating ability 
with other devices for the same pur- 
pose, and it is shown that a rotary 
can be used with economical advantage 
if the phase advance in the net does not 
exceed that equivalent to 80 per cent 
power factor, measured at the collector 
rings. For larger displacements the 
synchronous motor will be more advan- 
tageous owing to its lower cost.— 
A. E. G. Mitteilungen, March, 1923. 


Unusual Sleet Formation on a 120,- 
000-Volt Line.-—C. DuvAL.—The double 
three-phase, 120-kv. transmission line 
of the Basse-Isére plant, connecting 
Beaumont with Saint-Etienne, passes 
over Mont Pilat (1,186 m. in height) 
and traverses a country of extremely 
rough climatic conditions. The cables 
used are steel-aluminum. In the most 
endangered sections the cross-section 
of this cable is increased from 102 sq. 
mm. to 148 sq. mm., while at the same 
time the normal span of 140 m. is re- 
duced to only 80 m. Various forms of 
sleet formation on the line are 
described.—Revue Générale de l’Elec- 
tricité, March 31, 1923. 


Electricty on the Farm.—J. W. Pur- 
CELL and A. G. LANG.—A nine-page re- 
view of progress up to date in the 
Province of Ontaria as concerns elec- 
tric light and power in the rural dis- 
tricts. The authors consider the diffi- 
culties encountered, the limited rural 
demand for power, basis for estimat- 
ing rates, primary distribution, installa- 
tion of power lines, pole spacing, under- 
ground construction and electrical ap- 
pliances that may be utilized on farms. 
—Electrical News, April 15, 1923. 
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Units, Measurements and 


Instruments 


Measurements of Oil Flow in Trans- 
formers. — F. MULLNER. — Two new 
methods are given for measuring the 
speed of the oil flow in transformers 
caused by the heating of windings. By 
the first method the time is determined 
which it takes for a thermometer to 
drop from a preheated pvint down to 
the temperature of the flowing oil. The 
faster the oil flows, thé faster the 
mercury will drop. Calibration curves 
are given for these measurements, not 
only for oil, but also for water and air. 
The second is an electric method and is 
recommended for all cases where it 
would be impossible to read the indi- 
cations of a thermometer. A very small 
ball of fine, insulated copper wire is 
wound, its diameter being only about 
3 in., its ohmic resistance at 15 deg. 
C. about 0.15 ohm. This measuring 
ball is used with three adjustable re- 
sistances in a Wheatstone bridge con- 
nection. The ball is inserted in the 
flowing oil, and the amount of watts 
is measured which is required to keep 
this ball heated to a constant tempera- 
ture. This is accomplished indirectly 
by determining the resistance of the 
ball. The other three resistances of the 
bridge are varied in such a way as tu 
keep the current through the bridge 
galvanometer zero. Calibration curves 
are given for different temperatures. 
— Elektrotechnik und Maschinenbau, 
April 8, 1923. 


Production of Porcelain for Electri- 
cal Insulation—F. H. Rippie.—This 
article deals with ceramic raw ma- 
terials, chiefly clays, quartz and feld- 
spar used in making insulators or in- 
sulating materials. Porcelains are now 
being used in which natural and syn. 
thetic sillimanite, reclaimed quartz and 
alkaline earth replace alkali.—Journal 
of the A. I. E. E., May, 1923. 


Tilumination 
Illuminating Business Districts.— 
S. B. WtLLIAMs.—The author con- 


siders the reasons why an ornamental 
lighting system is an asset to the busi- 
ness district of every city, together with 
information gathered from numerous 
sources on desirable practice under 
present conditions for size of lamp, pole 
heights, spacing and arrangement, 
glassware, posts and illumination in- 
tensity, cost and the necessity for a 
maintenance schedule. Several types of 
painted posts and glass-globe units, 
suitable for white ways, are illustrated. 
—Electrical Record, April, 1923. 


Flexibility in a Lighting System.— 
J. M. Ketcu and A. F. IrisH.—The 
author shows the value of flexibility 
and how it can be obtained by adequate 
wiring and switching, correct spacing 
of outlets and selection of proper light- 
ing reflectors. Among the factors that 
contribute toward flexibility of an elec- 
tric system are the proper spacing of 
outlets, so that, regardless of the lamp 
wattage, a uniform level of illumination 
may be obtained over the entire work- 








1288 


ing surface, an illumination of sufficient 
high foot-candle value to care for the 
most exacting work carried on, suffi- 
cient copper to permit more light 
or wattage to be obtained when 
needed, a switching arrangement that 
will economically provide light at the 
desired time and place, and the selec- 
tion of a reflector that will allow for a 
future change in lamp size and wat- 
tage.—Industrial Engineer, May, 1923. 


Motors and Control 


Large Sump and Night Pumping 
Lower Peak Load in Coal Mine.—A. F. 
Brosky.—By employing a large sump 
and pumping the water out of the mine 
during non-peak load, the Hecla Coal & 
Coke Company, at Isabella, Pa., has 
effected a very large saving. The water 
in this mine was originally pumped out 
by steam pumps, which have recently 
been replaced by electric pumps. Pump- 
ing at non-peak hours was made pos- 
sible by employing a reservoir that 
holds over a million gallons into which 
the water gathers during the daytime. 
The electrical features of the installa- 
tion for pumping are considered.— 
Coal Age, April 19, 1923. 

Application of Electric Motors for 
Driving Tube Mills.—F. JEFFREY.— 
One method of individual drive is 
through the medium of a _ reduction- 
gear unit, the main gear of which is an 
integral part of the tube mill proper, 
and a low-speed direct-current motor. 
When dust and dirt are prevalent the 
gears may be inclosed and occasionally 
run in oil, although it is always advan- 
tageous to eliminate the foreign matter 
from the surrounding air if possible. 
Another method of individual drive is 
through the medium of the gear unit, 
but a high-speed motor is used and 
belted to a countershaft. Group drive 
is used extensively, and in cases of this 
kind the tube mills are usually belted to 
a line shaft. Such a method of drive 
presents a different problem, which 
may, however, be studied from a knowl- 
edge. of the requirements of each 
individual mill and the results then com- 
bined in such a manner that all over- 
lapping will be properly considered. 
The author discusses the application of 
the slip-ring-type induction motor and 
squirrel-cage motor to the tube mill, 
and the application of a synchronous 
motor to the tube mill.—Journal of the 
A. I. E. E., April, 1923. 


Heat Applications and Material 
Handling 


Dimensioning of Contact Trolleys on 
Cranes.—E. RossEcK.—The paper gives 
data on a great number of three-phase 
brake magnets and on a few brake mo- 
tors, stating the current demand at the 
start and for holding the torque, ete. 
The motor brakes are electrically bet- 
ter and require much less current, but 
their high cost prevents their more gen- 
eral ‘use. In a practical example, in 
which the current consumption of the 
lift motor of a crane is calculated and 
vectorially checked for each controller 
contact, the great importance of con- 
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sidering the large current demand by 
the brake magnets is_ illustrated.— 
Elektrotechnische Zeitschrift, March 29, 
1923. 


Heat-Insulating Maierials for Elec- 
trically Heated Apparatus. — J. C. 
Woopson.—While there are numerous 
grades of heat insulators on the market, 
there are none that can compete with 
electrical insulators. Of all the different 
grades, there are only a few funda- 
mentally different sorts. In all of these 
materials the insulations are utilized 
almost entirely in the entrapped dead- 
air spaces of their structure. While 
the conductivity of an insulation is of 
primary importance, other thermal 
characteristics must be considered, such 
as specific heat and specific weight. The 
application also has to be considered 
with regard to the physical properties 
of the material_—Paper presented be- 
fore American Electrochemical Society, 
New York, May 3-5, 1923. 


Traction 


Magnetically Controlled Track Switch 
—E. HALLE.—This apparatus, used to 
some extent on European street-railway 
systems, serves to set track switches 
from the running trolley car by means 
of an auxiliary contact on the trolley 
wire and a magnetic solenoid, actuating 
with a lever the tongue of the switch. 
Passing the contact with the current in 
the car on or off sets the switch in one 
or the other direction. A _ different 
trolley contact has to be installed for 
the arch-type or the wheel-type current 
collector. The apparatus may be 
erected above or entirely below the sur- 
face of the road and is in both cases 
built waterproof. To enable the motor- 
man to see safely in which direction 
the switch is set during the night hours 
an automatically operated luminous 
arrow sign is usually part of the switch 
equipment.— A. E. G. Mitteilungen, 
March, 1923. 

Locomotives for the Swedish Riks- 
grins Railway.— P. FRIEBEL. — The 
paper describes in great detail the 
freight and express locomotives being 
built for the Riksgrans railroad. This 








CHARACTERISTICS OF FREIGHT AND 7 
PASSENGER LOCOMOTIVES 


Freight Express 
5 21.4 


Length over all, m 11.2 21 
Diameter of drivers, mm. ; 1,350 1,350 
Weight complete, metric tons . 68.6 123.2 
Weight of electric part, metrictons 42.1 70.6 
Weight of mechanical part, metric 

tons. 26.5 52.6 
Maximum speed, km.-hr 60 100 
Maximum torque at start on cir- 

cumference of drivers, kg 18,000 16,000 


One hour output of locomotives, hp 1,130 2,260 
Number of motors ; 2 4 
Motor current for one hour rating, 

amp 1,700 1,700 


is a single-phase, 14,000-volt, 15-cycle 
main-road_ electrification, used _ pri- 
marily to haul heavy ore trains. The 
power transmission from motors to 
drivers is accomplished with an elastic 
pinion and gear to a jack shaft and 
with horizontal rods to two or four 
drivers. The freight engines are of the 
O-D-O type, whereas the express 
engines are built as 2-B-B-2 and rep- 
resent two identical halves coupled 
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together. It is of interest that the 
entire electrical equipment of one-ha!{ 
of the express-type locomotive is in 
every respect the same as that of the 
freight-type engine. Some of the 
characteristic data of these two ma- 
chines are given in the accompanying 
table-—Elektrotechnik und Maschine»- 
bau, April 22, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Use of Loud Speakers in a Hospital. 
—A unique use of telephonic loud 
speakers has been made in a French 
hospital where medical students can 
watch operations performed by a 
surgeon. Above the operating room is 
a glass roof through which the pro- 
cedure of the operation cat. be observed. 
The surgeon, who gives during his 
work an explanation of what he is 
doing, talks into a microphone, the cur- 
rent of which is amplified by a battery 
of ten electron tubes, and actuates a 
number of loud-speaking telephones in 
the upper observation room so that the 
students not only see what the surgeon 
is doing but receive also the necessary 
explanations at the same time.—Radio 
Electricité, April, 1923. 

Theory of Electric Wave Filters 
Built Up of Coupled Circuit Elements. 
—L. P. Prerers.—An abstract of this 
paper may be found in the ELECTRICAL 
WORLD report of the A. I. E. E. mid- 
winter convention, Feb. 24, 1923, on 
page 442.—Journal of the A. I. E. E., 
May, 1923. 

Some Improvements in the Poulsen 
Are.—P. O. PEDERSON.—The possibility 
of increasing the efficiency of the 
Poulsen are by burning it in a 
non-homogenous magnetic field _ is 
mathematically investigated and ex- 
perimentally verified.—Proceedings of 
the Institute of Radio Engineers, April, 
1923. 


Development of Cables Used in the 
Bell System.—F. L. Ruopes. — The 
author discusses early types of cables, 
loaded cables, the application of re- 
peaters to loaded circuits in cable, 
quadded cables and various types of 
sheathing for cables. — Bell Telephone 
Quarterly, April, 1923. 


Miscellaneous 


Methods of Analyzing Power Costs.— 
A. J. WHITCOMB.—An analysis of the 
different ways in which power costs can 
be checked and distributed among de- 
partments or processes in proportion to 
the amounts required. The author 
deals with the auditing of power-service 
requirements and tells what a proper 
distribution of power costs is and what 
it is not. He points out that power in 
kilowatt-hours represents dollars and 
cents of the same kind that go into the 
pay envelopes for labor. For the same 
reason that the paymaster is not al- 
lowed to make an error of 10 or 15 per 
cent in figuring his payroll, the method 
of accounting for power used should 
not permit such a range of guesswork. 
—Industrial Engineer, April, 192: 





News of the Industry 


Chronicle of Important Events and General Activities, 
Announcements and Reports of Association Meetings, Court Decisions and 
Commission Rulings and News of Electrical Men 





Discuss Power Test Codes 


Public Hearing at Montreal Convention 
of A. S. M. E. Arouses Interest— 
To Work with N. E. L. A. 


EETING in Montreal for its an- 

nual spring convention on Mon- 
day to Thursday of this week, with a 
registration of more than six hundred, 
the American Society of Mechanical 
Engineers held a public hearing on two 
of the nineteen power test codes being 
framed for suggested international 
adoption. These two codes deal with 
standardized measurements for power 
equipment and for internal-combustion 
engines. The hearing created great in- 
terest and much discussion. The gen- 
eral opinion was that it would be de- 
sirable to co-operate with the National 
Electric Light Association’s code com- 
mittee on the same requirements. 

H. G. Acres, hydraulic engineer of the 
Hydro-Electric Power Commission of 
Ontario, predicted the use of propeller- 
type turbines for the St. Lawrence de- 
velopment and stated that the Johnson 
valve and surge tank, the spreading 
draft tube and the Kingsbury bearing 
had made possible large turbine de- 
velopment. Recent tests showed that 
the turbine in which the hydrocone ex- 
tended to the runner hub was the most 
efficient type. The Queenston unit 
gave 93 per cent efficiency by the Gib- 
son method, he said. Prof. R. W. Angus 
said that Mr. Acres’ paper applied also 
to low-head plants. H. B. Taylor and 
L. F. Moody agreed with the statements 
made in the paper. Mr. Taylor said 
there was no limit to the size of units 
from the construction standpoint. 

A paper on steam-line sectionalization 
and control presented by Peter Payne 
Dean, president Payne Dean, Ltd., 
Stamford, Conn., was well received. 





Power Survey Bill Becomes 


Law in Pennsylvania 


Governor Pinchot of Pennsylvania 
has signed the power survey bill passed 
by the Legislature at his instance. This 
law creates a board, consisting of the 


Governor, Attorney-General, Commis- 


sioner of Forestry, secretary of the 
Wate) Supply Commission, chairman 
of the Public Service Commission, Sec- 
retary of Agriculture, Commissioner of 
Labor and Industry, State Geologist 
and Deputy Attorney General, to 
under‘:ke an outline survey of the wa- 
ter and fuel resources available for 
the st»te and of the most practicable 
means for their full utilization for 


power development. The board is also 


empowered to recommend in outline a 
policy with respect to the generation 
and distribution of electrical energy to 
railroads, farms and homes. 

The Governor has also signed the bill 
providing for a board to confer with 
similar agencies of New York and New 
Jersey on the regulation of the flow 
of the Delaware River 





Los Angeles’ Public Service 
Body Wants $35,000,000 


A thirty-five-million-dollar bond issue 
to cover the projected activities of the 
Public Service Commission of the city 
of Los Angeles will be voted on at the 
municipal election June 6. Approxi- 
mately $10,000,000 will be spent in re- 
habilitating the city distribution system 
and in improvements to the present 
hydro-electric system, if the voters 
indorse the issue. The remaining $25,- 
000,000 is to be used for power de- 
velopment at Boulder Canyon on the 
Colorado River when the dam at that 
location is completed. The bond issue is 
being opposed by the Taxpayers’ Asso- 
ciation, a newly formed organization. 





Los Angeles Loses Again 


Highest Court Decides Against Its 
Power to Acquire Property Already 
in Use to Serve Public 


HE United States Supreme Court 

has recently dismissed the petition 
of the city of Los Angeles for a rehear- 
ing of the city’s case against the South- 
ern Sierras Power Company for condem- 
nation of property owned by the power 
company on the Owens River, in 
southern California. The decision of 
the Supreme Court ends a controversy 
which has been in progress since Feb- 
ruary, 1920. The first decision, handed 
down by the United States District 
Court, granted the city a right to con- 
demn the property. The power company 
appealed to the United States Circuit 
Court, and Nov. 5, 1922, that body de- 
cided that no showing had been made 
that the public use of natural re- 
sources by a municipal corporation was 
more necessary than use by a public 
utility privately owned and _ serving 
other communities. The decision of the 
lower court was thus reversed. 

Throughout the litigation the cities 
of Riverside and San Bernardino gave 
legal assistance in the fight against 
the city of Los Angeles. 

A bill designed to give Los Angeles 
the power sought and noyy finally de- 
nied her was recently tabled in the 
State Senate. 
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Contracts for 240,000 Kva. 


Generating Equipment Ordered from 
Canadian Westinghouse by Quebec 
Development Company 


IGHT hydro-electric generators 
rated at 30,000 kva. each at 80 per 
cent power factor, generating 13,200 


volts, three-phase, 60-cycle, at 1124 
r.p.m., have been ordered from the 
Canadian Westinghouse Company, 


Hamilton, Ontario, by the Quebec De- 
velopment Company. These generators 
are to be of the vertical-shaft type 
equipped with Kingsbury thrust bear- 
ings. A directly connected exciter with 
a capacity of 225 kw. at 250 volts will 
be supplied with each generator. The 
contract also includes the installation 
of this equipment in the new plant of 
the Quebec Development Company at 
Isle Maligne, on the Saguenay River, 
3 miles from Lake St. John. The ap- 
paratus covered by this order was 
designed by the engineers of the 
Canadian Westinghouse Company in 
collaboration with the engineers of the 
Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
and is of standard Westinghouse con- 
struction. It will all be built in the 
Hamilton shops of the Canadian West- 
inghouse Company. 

In December, 1922, James B. Duke, 
president of the Southern Power Com- 
pany, and Sir William Price, president 
of Price Brothers & Company, Ltd., of 
Quebec, incorporated the Quebec De- 
velopment Company for carrying out 
the great hydro-electric and paper-mill 
project described in these columns at 
that time. A _ potential development 
of 1,200,000 hp. through the construc- 
tion of a dam at the Grand Discharge 
from Lake St. John at the head of 
the Saguenay River is foreseen. 

Price Brothers will erect two new 
mills in which much of the new power 
will be used, and existing mills will be 
converted to the use of electric power. 
They have agreed to take from the com- 
pany 200,000 hp., perhaps the largest 
contract ever placed by a consumer for 
electric power. It is estimated that the 
saving of coal thus effected will amount 
to $1,500,000 yearly. The cost to Price 
Brothers of building the new mills and 
making alterations to the old ones is 
put at about $17,000,000. 

Of the eight officers and directors of 
the Quebec Development Company, six 
are American and two are Canadian. 
The company, which is incorporated 
under Canadian law, is capitalized at 
$25,000,000, the entire capital stock 
being supplied by Mr. Duke and Sir 
William Price. 
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Federal Board Activities 


Declarations Filed Affecting Develop- 
ment of Delaware and Future 
Status of Muscle Shoals 


DECLARATION of intention has 

been filed with the Federal Power 
Commission by the Pennsylvania Power 
& Light Company, a subsidiary of the 
Electric Bond & Share Company, cover- 
ing a large project in the vicinity of 
Scranton, where it is proposed to con- 
struct a reservoir storing 9,000,000,000 
cu.ft. of water. It is proposed to de- 
velop 47,000 kw. in the Wallenpaupack 
River. This reservoir will have an im- 
portant bearing on the development of 
the Delaware River. Plans being con- 
sidered for the development of this 
river call for the ultimate harnessing 
of 450,000 hp. between Hancock, N. Y., 
and Belvidere, N. J. 

Another declaration of intention has 
been filed with the commission covering 
a project on the Pigeon River in North 
Carolina. The Pigeon River is a tribu- 
tary of the French Broad River, which 
in turn is a tributary of the Tennessee. 
While the Pigeon River project con- 
cerns a development of only 30,000 hp., 
it is regarded as possessing great sig- 
nificance. This proposal, together with 
projects on the Clinch, Powell and Hol- 
ston Rivers, indicates that big interests 
in the power and industrial fields have 
turned attention to this important 
region. It is understood that most of 
the power is being sought for electro- 
chemical and electrometallurgical use. 
It is fully expected that the next few 
years will see the power resources of 
this region developed as they have been 
on the eastern slope of these mountains 
by the Southern Power Company. 
These developments, however, are being 
actively opposed by certain interests 
concerned with the development of 
Muscle Shoals as it is feared they may 
detract from carrying through cherished 
hopes. 

As much as possible of its pending 
business will be disposed of by the com- 
mission prior to June 15. On that date 
two of its members, Secretary Work 
and Secretary Wallace, will leave with 
the President on his Alaska visit. This 
will preclude any further meetings of 
the commission until early fall, and for 
that reason a large amount of important 
business will be transacted in the next 
two weeks. 





Electric Steel Founders Pursue 
Research 


The “electric steel founders’ research 
group” held a regular meeting of 
executives of the five electric steel foun- 
dries conducting co-operative research 
work at Wernersville, Pa., on May 14 to 
May 17. Representatives were present 
from the Electric Steel Company of 
Chicago, Fort Pitt Steel Casting Com- 
pany of McKeesport, Pa.; the Lebanon 
Steel Foundry of Lebanon, Pa.; the 
Michigan Steel Casting Company of 
Detroit and the Sivyer Steel Casting 
Company of Milwaukee, in addition to 
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R. A. Bull, research director of the 
group. 

The various phases of the research 
work being done by the members of 
the group to improve the quality of 
steel castings and increase efficiency in 
methods were discussed in detail. For- 
mal reports giving the status of the 
present research investigations were 
read on such subjects as facing-sand 
mixtures, core-sand mixtures, electric 
furnace practice, heat treatment of 
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steel castings, production - control, 
porosity in castings, etc. Plans were 
made for conducting research inves- 
tigations on additional steel foundry 
problems. The results obtained from 
the work done have, in the opinion of 
the research group, been so beneficial 
as to make it highly desirable to study 
intensively some of the additional com- 
plex problems involved in making thin- 
section electric steel castings of in- 
tricate design. 


> ———_ 


Missouri Operators Sail the Mississippi 


Transmission Economics, Oil Engines for Small Central Stations and 
a Manufacturer’s Viewpoint of Utility Problems Are Dis- 
cussed at Annual Convention Afloat 


LECTRICAL transmission problems 

dominated the proceedings of the 
seventeenth annual convention of the 
Missouri Association of Public Utilities, 
which was held aboard the steamer 
Harry G. Drees on May 23-26. , The 
paper on this subject had been prepared 
by L. W. Helmreich and N. C. Mann, 
engineers of the Missouri Public Service 
Commission. Besides explaining the 
economics and value of interconnection, 
four factors were considered in analyz- 
ing the future growth of long trans- 
mission lines, namely, absorption of ac- 
quired isolated plants, formulation of 
equitable rate structures for transmis- 
sion groups, financing of initially un- 
remunerative projects, especially rural 
service, and, lastly, conflicts with com- 
munication systems. 

With regard to the financing of rural 
lines, Mr. Helmreich reviewed the prac- 
tices adopted by other states and con- 
cluded that while transmission and 
primary rural extension lines may be 
viewed simply as extended urban pri- 
maries, the main rural lines represented 
an investment serving a restricted, un- 
changing group. 

F. S. Dewey, Kansas City, warned 
operators of a future day when rural 
reconstruction will be a still harder 
problem for the utility and the farmer 
if the utility does not require a high 
grade of construction at the present 
time. J. E. Hillemeyer, St. Louis, urged 
that more study be given to the uses 
of power on the farm in order to reduce 
the fixed charges and energy rates. 
He failed to see why a telephone com- 
pany operating a grounded system 
should be allowed to blame unbalance 
on the power companies. W. F. Corl, 
Mexico, declared that since electricity 
would eventually decentralize industry 
by bringing it out to the country it was 
better to give the farmer service than 
eventually to face a farmers’ “bloc.” 


PLAN FOR RURAL RATES 


N. C. Mann presented an illustrated 
paper on proposed rates which would 
be proportional to the product of the 
connected load and its distance from 
the generating plant. The plan was 
to isolate and deduct from the total 
system charges those peculiar to trans- 
mission elements. The remainder 
would form a basic rate structure ap- 


plicable throughout the entire group. 
The deductions properly allotted would 
determine the differential to be added 
in each case to the basic structure. 

On Thursday morning George A. 
Hughes, president Edison Electric Ap- 
liance Company, Chicago, treated pub- 
lic utility problems from a manufac- 
turer’s viewpoint with special reference 
to social and economic unrest. He 
pleaded for an avoidance of prejudice 
as well as of socialistic pitfalls. 

W. H. Henby reported on the year’s 
work of the Missouri Committee on 
Public Utility Information, which is 
now distributing 1,900 copies of its 
weekly bulletins to 600 state news- 
papers, high schools and members of 
the Legislature. He felt that if utilities 
based their story on the development 
and conservation of national resources, 
they would encounter little difficulty 
when asking for higher rates. 

J. D. Van Maur, St. Louis, thought 
that the public was fair-minded when 
once it was told all the facts in terms 
it could understand. He drew especial 
attention to the published letters from 
high-school principals commending the 
committee for its work with the classes 
in economics and science. 


DIESEL- ENGINE Costs 


The paper on the application of oil 
engines for small central stations pre- 
pared by Stanley Stokes, St. Louis, was 
read in his absence by J. E. Hillemeyer. 
Cost data were included from five plants 
ranging from a capacity of 50 kw. to 
1,000 kw., with a net monthly generat- 
ing cost per kilowatt-hour varying from 
$0.0369 to $0.1833. Since it was the 
load factor which created such a wide 
variation in costs, the investment costs 
must be kept at a minimum. Costs on 
the Diesel type will run $168 to $187 
per kilowatt of rated capacity fully in- 
stalled. 

J. B. Sheridan, manager of the Public 
Utility Informatien Bureau, gave a com- 
parison of utility earnings for 1915 and 
1921 during a period when the total 
operating expenses of Missouri elec- 
trical utilities had increased 136.3 per 
cent with a decrease in net return of 
33.9 per cent. For the same period 
taxation had increased 170 per cent, 
coal costs had jumped 170 per cent and 
labor 131 per cent. 
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A question-box session was conducted 
Saturday morning. J. E. Hillemeyer, 
St. Louis, advised a continual checking 
up of suspicious bills and favored in- 
forming the public of the new state law 
which holds that a discovered “jumper” 
is prima facie evidence of theft of elec- 
trical energy. Some apprehension as 
to lawsuits for damages in case of fail- 
ure to secure conviction was expressed, 
but John C. Hall St. Louis, urged that 
utilities should not hesitate to apply 
the law. 

PRESENT VALUATION 
_ The reproduction-new basis of valua- 
tion was questioned by C. C. Hellmers 


of Maryville, James R. Abercrombie of 
St. Joseph and F. S. Dewey of Kansas 


City, since it would require continual 
revaluations without consideration of 
high costs of construction during a 


boom period. W. F. Corl and Ben H. 
Locke, Mexico, felt that since prices of 
other commodities varied with exchange 
values utility rates should be based on 
the same principle. 

F. S. Dewey said that since a utility’s 
turnover usually is only once every 
five years instead of four to five times 
yearly, it would not need much argu- 
ment to make the business man see the 
absolute necessity of an 8 per cent 
return. 

For the coming year the following 
officers were elected: President, H. C. 
Blackwell of Kansas City; vice-presi- 
dents, J. D. Von Maur of St. Louis, 
C. L. Proctor of Joplin and Wiley F. 
Corl of Mexico; secretary and treasurer, 
F. D. Beardslee. The members of the 
executive committee will be L. P. An- 
drews, chairman; E. R. Locke, Herman 
Spoehrer, F. S. Dewey and John P. 
Casey. The attendance on this trip 
numbered 150. 


—_—__— 


Westinghouse Jobbers in 
Session 


The eleventh annual convention of 


the Westinghouse Agent-Jobbers’ As- 
sociation has been in session this 
week at Hot Springs, Va. The only 


open meeting was held on Monday 
afternoon. E. W. Lloyd, chairman of 
the Joint Committee for Business De- 
velopment, opened the program and 
cescribed the work of that organization 
and its plans. The need for a wider 
appreciation on the part of the dealer 
of the fact that his prime function is 
that of purchasing agent for the public 
was discussed at length by Howara 
Ehrlich, editor of the Jobbers’ Sales- 
man. He pointed out that too many 
dealers maintain the point of view that 
they are merely representatives of the 
manufacturers, whereas the public 
looks to them for actual advice and as- 
sistance in the acquiring of electrical 
equipment for their homes. 

An interesting analysis of the pres- 
ent sct-up in retail distribution of elec- 
trical merchandise and appliances was 
Presented by H. A. Lewis, manager of 
Elect ical Merchandising, in which he 
Pictured the present position of the de- 
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partment store, the hardware store and 
the drug store in the electrical market. 
There are at the present time, he said, 
four thousand department stores and 
ten thousand hardware stores selling 
electrical appliances. The department 
store has a distinct feminine appeal 
and is chiefly interested in selling 
staples. The hardware store appeals 
particularly to men and is organized 
and habituated to selling established 
specialties, among which it has 
gathered a considerable number of elec- 
trical devices. About one thousand drug 
stores are selling electrical merchandise 
also, principally through window ana 
counter display, and with practically 
no creative selling. Because the elec- 
trical manufacturer in the effort to 
protect the electrical trade is not selling 
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these retailers quality merchandise, 
they are largely stocking cheap goods 
and the public is receiving an improper 
impression of the quality of electrical 
merchandise. Mr. Lewis recommended 
that the electrical industry meet this 
situation by selling the non-electrical 
retailer quality merchandise so that 
the public may select electrical appli- 
ances intelligently and not with only 
cheap goods before them. 

Frank E. Watt, editor of the Elec- 
trical Record, discussed “Liquid Capi- 
tal as a Check on Business Depression.” 
William L. Goodwin presented the pres- 
ent program of the Society for Elec- 
trical Development. An extensive pro- 
gram of committee reports and discus- 
sions was scheduled to fill the rest of 
the week. 


eA 


Jobbers Launch Simplification Program 


Many Recommendations Made for Elimination of Excess Varieties— 
Committee Appointed to Work with Manufacturers 
and Department of Commerce 


ECIDED impetus was given to the 

promotion of a practical program 
for simplification in the electrical indus- 
try at the last day’s meeting of the 
Electrical Supply Jobbers’ Association 
at its annual summer convention at Hot 
Springs, Va., last week. Definite recom- 
mendations were made by a number of 
the commodity committees for the elim- 
ination of excess varieties in several im- 
portant lines. The general principle of 
simplification was enthusiastically in- 
dorsed, and a committee was appointed 
to get in contact with the manufac- 
turers and endeavor to influence a 
larger reduction in stock varieties and 
also to call upon Secretary Hoover of 
the United States Department of Com- 
merce and enlist the aid of the Bureau 
of Simplified Practice. 


COMMITTEE RECOMMENDATIONS 


The committee on wire conductors 
recommended that the number of 
varieties of heater cord be reduced to 
one or two and that silk cord be re- 
duced from the twenty-four colors and 
styles now listed to five or six. The 
committee on pole-line hardware re- 
ported many excess varieties, notably 
in cross-arm braces, and recommended 
to the manufacturers a careful study 
of the existing duplications and the 
elimination of as many styles as pos- 
sible. The committee on wiring devices 
reported that the General Electric 
Company has recently dropped 860 
numbers from its line, Bryant Electric 
Company 500, Harvey Hubbell, Inc., 
400, and Hart & Hegeman 157. The 
committee held a meeting earlier in the 
week with representatives of the wiring- 
device manufacturers, who were pres- 
ent at the convention, and discussed the 
progress that has thus far been made 
and the possibilities for further action. 
An urgent request was made that other 
manufacturers take similar action in 
regard to their lines and that these re- 
movals be eliminated from all new cata- 


logs both of the manufacturers and the 
jobbers. 

The committee on heating devices 
called upon the manufacturers to re- 
duce the number of varieties of house- 
hold appliances, particularly hollow 
ware, and a questionnaire is being pre- 
pared for the purpose of determining 
what devices should be dropped. Spe- 
cial emphasis was given to the need for 
standardization of contact pins and 
plugs at the appliance end of the cord, 
and manufacturers were asked to adopt 
the practice of dropping one of the 
older models whenever a new style is 
brought out. A resolution was offered 
by this committee and passed by the 
meeting addressed to the National 
Electric Light Association commending 
the work of the N. E. L. A. wiring com- 
mittee. The committee on fans recom- 
mended the complete elimination of the 
16-in. non-oscillating fan, now already 
abandoned by several manufacturers, 
and reported that the cost of the ceil- 
ing fan is at present entirely out of 
proportion to the cost of desk-style fans 
and is seriously interfering with its 
sale, urging the manufacturers to read- 
just fan prices on a more equitable 
basis. The outlet box manufacturers 
were reported to have already reduced 
the number of styles from 116 to 21, 
and it was stated that they are ready to 
go to one finish as soon as the con- 
duit manufacturers will standardize on 
one finish for conduit. In support of 
this situation conduit manufacturers 
were urged to give consideration to the 
possibility of the elimination of black 
iron conduit and the adoption of the 
galvanized finish as a single standard. 


GoING To Hoover 


Universal enthusiasm marked the de- 
livery of an address by W. A. Durgin, 
chief of the Division of Simplified Prac- 
tice, United States Department of Com- 
merce, in which he pictured the progress 
that has been made in various indus- 
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tries in the elimination of obsolete, du- 
plicate and other excess varieties. A 
resolution was passed requesting the 
Associated Manufacturers of Electrical 
Supplies to invite Mr. Durgin to give 
his address at the coming convention of 
this group of manufacturers in New 
London on June 26, and a committee on 
standardization and simplification was 
appointed, consisting of E. C. Graham 
(chairman), W. I. Bickford, F. W. Van 
Winkle, Frank S. Price, Clarence 
Wheeler, George Cullinan and George 
W. Johnston. This committee was in- 
structed to confer with the standardiza- 
tion committee of the manufacturers’ 
association in an effort to promote co- 
operation in the development of the pur- 
poses of simplification within the electri- 
cal industry and to proceed to Wash- 
ington for a conference with Secre- 
tary Hoover. 





Alabama Company Ready to 
Develop Tallapoosa 


The Alabama Power Company hopes 
to begin preliminary work on the first 
of its Tallapoosa River projects by 
June 15. It will be necessary to build 
25 miles of railroad so as to connect the 
site with transportation. Ultimately 
the company expects to develop six sites 
on the Tallapoosa. Plans for this proj- 
ect have just been completed by O. G. 
Thurlow, the chief engineer of the Ala- 
bama Power Company, and provide for 
the initial installation of two 50,000- 
kva. units and the ultimate installation 
of another similar unit. 

Application has been made to the 
Federal Power Commission for the 
license covering the first development. 
It is the lowest location on the river 
and is known as the Cherokee Bluffs 


SECURITY ISSUES OF ELECTRIC SERVICE COMPANIES IN MAY 
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project. A dam 105 ft. high is to be 
built at that point, which is 12 miles 
above Tallassee, Ala. This dam will 
create a reservoir with a_ superficial 
area of 22,000 acres. The company will 
be required to discharge a certain max- 
imum flow so as to meet the require- 
ments of navigation in the Alabama 
River below Montgomery. This re- 
quirement is being drafted in such a 
way that the discharge in the Coosa 
and the Tallapoosa may be co-ordinated 
in the satisfying of navigation require- 
ments. Very little storage is possible 
on the Coosa, so that in high water the 
Tallapoosa can be stored and the load 
carried on the company’s Coosa plants, 
while in low water the load will be 
put on the Tallapoosa plants. 





Training for Leadership to Be 
Keynote of S. P. E. E. 


For its thirty-first annual meeting 
at Cornell University, Ithaca, N. Y., 
on June 20-23, the Society for the Pro- 
motion of Engineering Education has 
adopted as its general theme “Training 
for Leadership.” An address with this 
title will be made by Dexter S. Kim- 
ball, dean of the College of Engineering, 
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Cornell. Other prominent educato 
who will speak or take part in discus- 
sions on this and closely related sub- 
jects are C. F. Scott, J. H. Dunlap, 
M. E. Cooley, F. W. McNair, D. C. Jack- 
son, H. E. Dyche, F. E. Turneaure, G. B. 
Pegram, F. L. Bishop, G. O. Frampton 
and Ira N. Hollis. “The Engineer as 
a Leader in Public Service” will be dis- 
cussed by T. H. MacDonald, chief of the 
Bureau of Public Roads, Washington, 
D. C.; “The Engineer as a Leader in 
Industry” by Oliver S. Lyford, repre- 
senting the National Industrial Con- 
ference Board, and “The Engineer as 
a Leader in Business” by W. E. Wick- 
enden of the American Telephone & 
Telegraph Company. 

Others who will take prominent part 
in the proceedings are Profs. J. Raleigh 
Nelson of Michigan, Edward Bennett 
of Wisconsin and L. S. Marks of Har- 
vard and Chancellor J. A. Bowman of 
Pittsburgh. On Wednesday evening, 
June 20, President Livingston Farrand 
of Cornell will make his welcoming 
address, responded to by Professor 
Scott, president of the society; on 
Thursday evening the annual dinner 
will be held, and on Friday evening a 
“round-table”? smoker. 
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May Yield Advances to 6.47 per Cent 


TOTAL of $52,026,000 in new elec- 

tric light and power public utility 
financing was placed on the market 
during the month of May. This figure 
represents a decrease of more than 
$13,000,000 under April and of more 
than $17,000,000 under May, 1922. The 
offerings were large in number— 
twenty-one—but small in volume. Only 
two issues exceeded the five-million- 
dollar mark. The largest single issue 





was the ten-million-dollar issue of the 
Illinois Power & Light Company, of- 
fered at par and yielding 7 per cent. 
The average rate of return yielded the 
investor advanced considerably, from 
6.38 per cent in April to 6.47 per cent 
in May, and was the highest since 
December, 1922. While the tendency 
toward long-term securities is still evi- 
dent, three short-term issues appear in 
the accompanying tabulation. 


— — ee Sea RE ASRS 
Per 
Amount of Period, Interest Cent 

Name of Company Issue Years Class Purpose Rate Price Yield 
Arkansas Central Power Co......... $2,500,000 25 ~+=First andrefunding mortgagegoldbonds To provide working capital........... 6 94} 6.45 
Paducah Electric Co. (Ky.). 1,006,000 15 First mortgage sinking-fund gold bonds, 

series A RD We Pe A ae oe 6 973 6.25 
Counties Gas & Electric Co. (Pa.) 6,600,000 30 ~=—s- First and refunding mortgage gold bonds Additions and refunding. 6 98 6.15 
Illinois Power & Light Corp... 16,000,000 30 ~=©Sinking-fund debenture gold bonds, 
(closed issue). . . Refunding and to provide working 
capital 7 100 7 
Salt River Valley Water Users’ Assn. 1,800,000 5-24* Gold bonds ES Se Ae ee eee 6 99 6.18 
(Ariz.) 
Tennessee Electric Power Co........ 2,500,000 24 +#2‘First and refunding mortgage gold . 
bonds, series A ; KP Additions, extensions and refunding 6 94} 6.4) 
Arkansas Light & Power Co.... 500,000 Cumulative preferred stock Extensions. . aoe 7 92} 
Penn Public Service Corp........ 2,500,000 15 Convertible gold debentures... . To acquire common stock of Erie Light- 
ing Company and provide additional 
oo ee ee eee 6} 97 6.80 
Coast Counties Gas & Electrie Co. 

(Cal.) 250,000 ‘ Cumulative first preferred stock... . . Improvements and refunding 6 86 6.98 
Great Lakes Power Co. (Ont.) 320,000 20 First mortgage gold bonds, series A. ‘ 6 97} 6.25 
Potomac Electric Power Co. (D.C.) 4,000,000 30 General and refunding mortgage gold 

bonds, series B... Refunding and to reimburse for con- 
Pennsylvania-Ohio Power & Light struction..... ; 6 101} 5. 88 

Co. (Ohio) 2,000,000 3 Secured gold notes Refunding and additions. . . 6 99 6.33 
American Public Service Co. (I11.) 300,000 19 ‘First lien gold bonds To provide working capital.... ro 6 914 6 80 
Eastern Connecticut Power Co 1,500,000 ; Cumulative first preferred stock Extensions, purchase of securities and Z 

retirement of floating debt..... ; 7 100 7 

Jersey Central Power & Light Corp. 3,500,000 25 +=First lien sinking-fund gold bonds, ¥ 

series A sei General corporate purposes........... 64 97 6.49 
Kansas Gas & Electric Co 3,500,000 29 ~First mortgage sinking-fund gold bonds, as 

series A of 1922.. Construction... 6 954 6.3) 
Power Corporation of New York.... 1,000,000 i9 First mortgage sinking-fund gold 

bonds (series B) Additions... 6 94} 50 
Utica Gas & Electric Co... 500,000 Cumulative preferrec stock....... sc aes 8 a's x ch a SUB Re hs HX 7 102 
Edison Electric Illuminating Co. of 

Boston 1,000,000 } NE RT ere ee, os, o actin 4cx as, cee. ode oes ok te exiteus ct oe us wees « 5 
Utah Power & Light Co.... 3,500,000 21 First lien and general mortgage gold 

bonds cs General corporate purposes........... 6 99 10 
Metropolitan Power Co. (Pa.) 3,250,000 30 First mortgage gold bonds, series A. Construction... 6 % 30 


Total " $52.026.000 


* Due annually 
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Supersystems for New York 


Two Zones, 25-Cycle and 60-Cycle, 
‘ill Probably Be Necessary in 
Interconnection Schemes 


HE plan outlined in considerable 
detail on page 741 of the ELEc- 
TRICAL WorL”p for March 31 for 
interconnection of transmission systems 
in New York State and connection be- 
tween New York State systems and 
those of other states was discussed 
at the recent Utica meeting of the 
Empire State Gas & Electric Associa- 
tion by E. P. Peck of the Utica Gas & 
Electric Company in the light of work 
done by a committee of the association 
just named. Mr. Peck said that there 
was no desire to try to force any recom- 
mendations the committee may make 
on any company, but only to make sug- 
gestions for future guidance when inter- 
connection becomes an urgent question. 
Owing to the large 25-cycle power 
system that exists in Niagara Falls 
and New York City, and _ because 
60-cycle systems are used extensively 
in other parts of the state, it will 
probably be necessary in any plan 
of interconnection to divide the state 
into 25-cycle and 60-cycle zones. Ni- 
agara Falls could never be expected 
to change from 25 cycles to 60 cycles, 
because all its power development can 
be utilized locally and because the only 
help available to it is from the 25-cycle 
system across the river. The 25-cycle 
system in the metropolitan district will 
never be embarrassing because it is 
used almost exclusively for railways. 
For immediate needs it would be ade- 
quate to the purpose in view to con- 
struct 66,000-volt lines for the inter- 
change of energy, but the towers should 
be designed for 110,000 volts with more 
distant requirements in view. 


Loap-DISTRIBUTION COMMITTEE’S WORK 


Considerable work has been done by 
the load-distribution committee in 
studying magnitude of loads in different 
centers, the distances between these 
loads and between generating stations, 
the distances between adjacent sys- 
tems and the amount of power which 
may be required for interchange, and 
the most desirable voltage, Mr. Peck 
said. A map showing the results of 
this study, as well as systems in adjoin- 
ing states with which it may be de- 
sirable to interconnect some day, is in 
preparation. The cost of making these 
interconnections is also being thor- 
oughly studied. 

If interconnections are anticipated, 
declar: d Mr. Peck, the ultimate expense 
will be greatly reduced and interconnec- 
tion hastened, With several sources of 


emergency supply, the small plants 
Will benefit by interconnection through 
the assurance of more reliable service. 
Contrary to the usual impression, low- 
Voltage ties can be used to exchange 
energy between distant companies with- 
out the equivalent transmission loss, 
because the company nearest the sys- 
tem which has surplus power can utilize 
that « ergy in its own system and 
YWansmit its power on to the next sys- 
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tem and so on, thus relaying the energy 
to the company which is in need of 
power. Neither does the plan contem- 
plate parallel operation. Only in emer- 
gencies wil] the companies be connected 
together. After the engineering prob- 
lems have been solved and contractual 
relations settled by executives, the chief 
problem will be one of load dispatching 


1293 


or adjustment of frequencies and volt- 
ages. This problem will be minimized 
if a friendly spirit is stimulated among 
the various load dispatchers and their 
activities are co-ordinated. In its pres- 
ent construction work as well for the 
future the Utica Gas & Electric Com- 
pany is planning for such intercon- 
nections, as are other companies. 





Commonwealth Edison Innovations 


Experimental Installation Using Steam at 1,200 Lb. Pressure to Be 
Made in Calumet Station—Design for Turbine Lay-out 
in Crawford Avenue Has Unusual Features 


N EXPERIMENTAL installation of 

a boiler designed for an operat- 
ing pressure of 1,200 lb. per square inch 
is to be made at the Calumet station 
of the Commonwealth Edison Company, 
Chicago. With it will be coupled a 
small extra-high-pressure turbine ex- 
hausting at 300 lb. pressure into the 
steam mains which supply the large 
turbines of the station. The turbine 
has not yet been ordered and the de- 
tails of the system have not been com- 
pletely worked out. The details of the 
boiler design, however, have _ been 
practically completed by. the Babcock 
& Wilcox Company in conjunction with 
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the consulting engineers of the Com- 
monwealth Edison Company. 

The unit will be of the inclined- 
header, cross-drum type and comprise 
a lower deck of 2-in. tubes in sections 
eight high, having a setting height of 
25 ft. 93 in., a primary and a secondary 
superheater in an interdeck space 8 ft. 

} in. between decks, an upper deck of 
seventeen-high sections of 2-in. tubes, 
horizontal 3}-in. circulating tubes en- 
tering a 48-in. cross-drum, and a Bab- 
cock & Wilcox steel contraflow econo- 
mizer. The lower deck will not be 
baffled, but the upper deck will have a 
vertical baffle, causing the gases to 
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make two passes. The complete unit is 
to be about 28 ft. wide and 364 ft. deep, 
including the economizer, and 45 ft. 
high above the floor. The heating sur- 
faces have not yet beep definitely fixed, 
but they will be approximately as fol- 


lows: Boiler, 15,750 sq.ft.; primary 
superheater, 2,120 sq.ft.; secondary 
superheater, 3,300 sq.ft.; economizer, 
9,230 sq.ft. 


The headers will have 13-in. thick- 
ness front and back and 8-in. sides, and 
are designed to give the tubes a stag- 
ger of nearly 4 in. The eight tubes in 
each section of the lower deck are to be 
expanded into nine-high headers, the 
tube space not filled being that next to 
the bottom. The mud drum is to be 
7i in. square, 1 in. thick and extend 
through each side of the setting, with 
a flange for blow-off valves at each 
end. 

The cross-drum is to be a forged- 
steel cylinder 48 in. in diameter and 
4 in. thick, with integral drum heads, 
each with a manhole closed by a 12-in. 
x 16-in. manhole fitting. In order that 
the holes for connecting the circulating 
tubes to the drum may have the larg- 
est practicable ligaments between cir- 
cumferential rows 
of holes, an un- 
usual arrangement 
of connections has 
been adopted. At 
the top of each up- 
take header two 
horizontal circula- 
tors will be con- 
nected, but the 
circulators from 
each alternate 
header will be bent 
downward and 
sidewise so that 
they will be con- 
nected to the drum 
in the same circum- 
ferential row as the circulators without 
such bends. This will make the dis- 
tance between these circumferential 
rows about 16 in. 

In the same way, the downtake nip- 
ples will not be straight, but bent so 
that two downtake headers will be con- 
nected to each of these circumferential 
rows of holes in the drum. The drum 
will have four 3-in. nozzles for safety 
valves, a 3-in. nozzle for the saturated- 
steam connection to the lower header 
of the primary superheater, and two 
3-in. nozzles for connections to a feed 
pipe extending the length of the drum 
below the water line. 

The primary superheater will have 
8-in. headers drilled for three stag- 
gered rows of tube holes, with seventy- 
two tubes in each row. It is designed 
to raise the temperature of the steam 
under 1,200 Ib. pressure to 750 deg. 
The secondary superheater has 119-in. 
headers drilled for four staggered rows 
of seventy-two tubes each. This sec- 
ondary superheater incloses the pri- 
mary superheater and is intended to 
raise the temperature of the exhaust 
from the extra-high-pressure turbine to 
‘150 deg. The economizer will have 
forty-four rows of tubes. 
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Arrangement of Parsons Tur- 
bine in Crawford Avenue 


An unusual arrangement will char- 
acterize the 50,000-kw. unit which 
C. A. Parsons & Company of England 
are building for the new Crawford 
Avenue station of the Commonwealth 
Edison Company. This unit will con- 
sist of three turbines, a 14,500-kw. 
high-pressure element running at 1,800 
r.p.m., a 29,000-kw. intermediate tur- 
bine running at 1,800 r.p.m. and a 
6,500-kw. low-pressure turbine running 
at 720 r.p.m. Each will have its sep- 
arate generator, but the intermediate 
and low-pressure turbines will be ar- 
ranged in tandem on the same bedplate 
with the generators at either end. 

Two other units, as previously stated 
in these columns, are already on order 
for this station, from the General Elec- 
tric Company a 60,000-kw. cross-com- 
pound machine consisting of a high- 
pressure turbine running at 1,800 r.p.m. 
and a low-pressure turbine running at 
1,200 r.p.m., each with its separate gen- 
erator, and from the Westinghouse 
Electric & Manufacturing Company a 
cross-compound unit of 50,000-kw. 


5 ~ 15,600 Sq. Ft Boilers 
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ARRANGEMENT OF 50,000-Kw. PARSONS UNIT 


capacity, consisting of a high-pressure 
turbine running at 1,800 r.p.m, and a 
low-pressure turbine at 1,200 r.p.m., 
each element with its own generator.* 

Instead of the usual arrangement all 
the turbines will be supplied with ver- 
tical condensers, two for each unit, 
these condensers standing alongside of 
the low-pressure cylinders. A steam 
pressure of 550 lb. and temperature of 
750 deg. F. will be carried at the tur- 
bines. Provision will be made for re- 
heating the steam at about 100 Ib. 
pressure to a temperature of 725 deg. F. 

The boilers for the Crawford Avenue 
plant will be of the Babcock & Wilcox 
high-pressure design, but will be built 
for a maximum working pressure of 
650 lb. per sq.in. For each unit there 
will be five boilers, each with about 
15,600 sq.ft. of steam-making surface, 
except that one boiler on each unit will 
be of special design and equipped with 
the interstage superheater. 

*Adding the ratings of the three units 
under order by the Commonwealth Edison 
Company, a total of 160,000 kw. is found, 
which should be substituted for the 70,000 
kva. given in the table on page 1231 of 
last week’s issue. The figure given for 
Calumet—60,000 Kva.—was also an under- 


estimate, new equipment under order reach- 
ing 67.000 kw. 
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The Crawford Avenue station is be- 
ing laid out for an ultimate rating of 
500,000 kw. or possibly 600,000 kw. 





Electric Power Club Issues 
June Program 


The program for the annual meetiag 
of the Electric Power Club, to be held 
at The Homestead, Hot Springs, Va., on 
June 11-14, has just been issued. In 
addition to the section meetings and the 
usual reports from the officers and com- 
mittees, C. L. Collens, 2d, will discuss 
the accomplishments of the Electrical 
Manufacturers’ Council and tell what 
happened at the Geneva meeting of the 
International Electrotechnical Commis- 
sion, A. M. MacCutcheon will deal with 
technical standardization, E. R. Hard- 
ing with commercial standardization 
and A. H. Moore with Electrical Safety 
Conference activities. A. L. Ashby of 
the Westinghouse Electric & Manufac- 
turing Company will make an address 
on “Contracts,” and R. W. Gardner will 
speak on “Waste Prevention in Manu- 
facturing.” 

At a dinner to be held on Tuesday 
evening F. M. Feiker of the McGraw- 
Hill Company will talk on “New Tasks 
for a Manufacturers’ Association.” 
Entertainment plans include golf tour- 
naments, tennis, driving and riding, 
mountain climbing and dancing. 





Standardizing Pipe Joints 


At an informal conference held in 
New York City last week between rep- 
resentatives of manufacturers and 
users of pipe flanges, engineers and 
others concerned, in the interest of 
standardization, a letter was _ read 
from C. F. Hirshfeld of the Detroit 
Edison Company, chairman of the 
prime movers committee of the Na- 
tional Electric Light Association, ask- 
ing, on behalf of that association, that 
an agreement be reached for various 
pressures and temperatures covering 
allowable working stresses of different 
materials, gasket pressure, specifica- 
tions for material and methods of test- 
ing, and the rational pressure for 
which standards should be specified. 

Users of pipe fittings as well as man- 
ufacturers recommended that in stand- 
ardizing fittings as few sizes be used 
as practicable. This means fewer pat- 
terns for the maker and fewer spare 
parts for the power plants. New 
standards appeared desirable. A 
method of reducing the number of 
standard fittings strongly advocated 
was to standardize the outside diameter 
of pipe for a given size and vary the 
internal diameter to suit pressure con- 
ditions. This would make one, or p0s- 
sibly two, standard flange diameters 
possible, from 250 Ib. to 1,200 Ib. 

A motion was passed that pressure 
standards of 250, 400, 600, 800 and 
1,200 Ib. be recommended. The need 
of haste was emphasized, as in some 
cases fittings for 600 Ib. and higher 
were being made with no official stand- 
ards to follow. 
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Electric Truck Show Will Be 
Held Convention Week 


New York’s annual electric truck 
show will be held in the Irving Place 
showroom of the New York Edison 
Company from June 2 to 9. More than 
twenty manufacturers of trucks and 
accessories have accepted the com- 
pany’s invitation to exhibit. A new- 
comer will be the Autocar Company. 
This company has just added an elec- 
tric model to its line which will be ex- 
hibited for the first time at the truck 
show. 

In the accessory exhibits will be 
shown new charging apparatus, which, 
according to Charles R. Skinner, Jr., 
manager of the automobile bureau of 
the New York Edison Company, will 
make the charging of electric truck 
batteries as simple a matter as connect- 
ing an electric flatiron. 

An electric truck session forming 
part of the N. E. L. A. convention will 
be held at the Commodore Hotel on 
Monday afternoon, June 4. Among the 
speakers announced are E. S. Mans- 
field of Boston, who will report for 
the electric vehicle school committee; 
Charles S. Morris, past-president of the 
National Furniture Warehouse Associ- 
ation; Col. John Stilwell, general super- 
intendent of transportation, Consoli- 
dated Gas Company, and William Van 
C. Brant of the Electric Storage Bat- 
tery Company. 


———¢@—_—. 


Progress of Electric Are 
Welding 


At a recent meeting of the electric 
are welding committee of the American 
Bureau of Welding, the sub-committee 
on arc welding of cast iron gave a de- 
scription of hardness tests which had 
just been completed. These tests, car- 
ried out in accordance with a _ pre- 
arranged program, indicated that the 
hard zone exists in the cast iron near 
the junction line, not in the deposited 
metal. 

The are welding of non-ferrous metals 
was discussed, and a _ sub-committee 
with O. H. Eschholz of the Westing- 
house Electric & Manufacturing Com- 
pany as chairman was appointed to 
prepare a summary of the art to date 
and lay out a program of research. 
Specimens are to be welded by various 
companies and sent to Union College, 
Schenectady, for test. 

Harold Ewertz was appointed to col- 
lect data and prepare a summary on the 
subject of the speed of welding and its 
effect on the weld. No definite program 
of investigation of the are welding of 
thin-sheet metal was laid out, but R. E. 
Wagner was appointed to collect such 
data as could be obtained. 

The subject of the application of are 
Welding to structural steel work was 
discussed, and it was decided that test 
Specimens would be prepared by several 
welding companies and tested if pos- 
sible at Union College. Specifications 
for these tests are to be prepared under 
the direction of H. M. Hobart. 
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Brief News Notes 





Large Bushing for City of Seattle— 
The accompanying photograph shows 
what is probably the largest roof bush- 
ing ever manufactured. It weighs 
2,600 lb., has an over-all length of, 
roughly, 17 ft. and is designed for a 
normal voltage of 187,000. It is one 
of four built by the Westinghouse Elec- 
tric & Manufaeturing Company for the 
Skagit River development of the city of 


- 


Seattle. Three of the bushings will be 
used for connecting a 165,000-volt bus 
line with a bank of three 10,000-kva., 
single-phase transformers, and_ the 
fourth will be used as a spare. 


Tirso River Reservoir Completed.— 
Consul Russell reports from Rome that 
the hydro-electric reservoir on the Tirso 
River in Sardinia is completed and is 
now being filled. This artificial body of 
water will have an area of 19.305 square 
miles and will contain 460,000,000 cu.m. 
of water. It is calculated that this stor- 
age will produce 50,000,000 kw.-hr. of 
electrical energy for industries and will 
irrigate 74,000 acres of land. 


Insulator Tests at Purdue University. 
—On May 15 and 16 insulator tests 
were carried out in the high-voltage 
laboratory of Purdue University, Lafay- 
ette, Ind., under the direction of Prof. 
C. F. Harding, head of the electrical 
engineering department. These tests 
were witnessed by engineers from Pitts- 
burgh and New York City and also by 
Prof. H. B. Smith, head of the depart- 
ment of electrical engineering at 
Worcester Polytechnic Institute. 


Radio Monopoly in Great Britain Un- 
popular.—The broadcasting monopoly 
in Great Britain has become so irksome 
to the public that a change of policy 
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would cause no surprise, say recent ad- 
vices reaching this country, particularly 
since the new Postmaster-General is 
apparently not in full sympathy with 
the plan. The control has been far 
from complete as evasions are known 
to be many. It is estimated that there 
are fully two hundred thousand un- 
licensed receiving sets in the British 
Isles. 


Bristow, Okla., Increasing Capacity. — 
Owing to rapid increase in load, the 
Bristow substation of the Oklahoma 
Gas & Electric Company will again be 
enlarged. Three transformers rated at 
500 kw. will replace others of 200-kw. 
capacity. This will require a rebuilding 
of the high-tension line now feeding 
the locality. The new line will have a 
voltage of 63,000. Thrqe years ago the 
capacity of this substation consisted 
of three 75-kw. transformers, which 
served 340 consumers. The number of 
consumers is now 1,400. 

Fifty Iowa Cities Abandon Municipal 
Ownership. — Fifty Iowa cities and 
towns which formerly had municipal 
electric lighting plants have abandoned 
them and are receiving their electrical 
energy from privately operated com- 
panies, according to records compiled 
by the Iowa Committee on Public Util- 
ity Information. There are fifty-eight 
cities and towns which have municipally 
owned distributing systems but which 
buy their energy wholesale from the 
lines of privately owned companies or 
from other towns, which have municipal 
lighting plants. 

Development on the Rio Grande.— 
The Colorado and New Mexico Legisla- 
tures passed laws at their recent ses- 
sions authorizing the formation of a 
joint state commission to draft a com- 
pact between the two states relative to 
the use of water from the Rio Grande 
River. Governor Sweet of Colorado has 
appointed Delph E. Carpenter as the 
commissioner from Colorado. Mr. Car- 
penter favors the removal of embargoes 
placed on the use of the river water by 
the Department of the Interior to assure 
the rights of federal reclamation proj- 
ects to the south. 

For Better Lighting in Mountain 
States.—The local branch of the Asso- 
ciation of Electragists International has 
established a lighting service bureau 
with headquarters at the office of the 
Rocky Mountain Electrical Co-operative 
League to promote better understanding 
and application of the best practice in 
lighting. The members of the bureau 
staff are E. A. Evans of the Westing- 
house Lamp Company, Ernest L. Dee 
of the Edison Lamp Works and S. S. 
Stevens, representing the Bryan-Marsh 
Division of the National Lamp Works. 

New Library for Franklin Hall.—The 
Electrical Engineering College of Cor- 
nell University has just been equipped 
with a library for the use of the stu- 
dents as a memorial to the late Prof. 
Alexander Gray, formerly its head. 
The McGraw-Hill Book Company pur- 
chased the books of Prefessor Gray 
after his death and gave them to the 
college. Along with this gift the com- 
pany gave a copy of each of the tech- 
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nical books that it publishes. A class- 
room in Franklin Hall has now been set 
aside for their proper arrangement and 
access. 

Twelve - Hundred - Foot Submarine 
Cable Laid in Seven Minutes.—The 
Northwestern Electric Company of 
Portland, Ore., recently laid a 1,200-ft., 
250,000-cire.mil, 138,200-volt submarine 
cable across the Willamette River at 
Portland in the remarkable time of 
seven minutes. This was accomplished 
by laying one length of cable in a figure 
eight on the barge and splicing to this 
another length on a reel before the 
cable-laying operation was started. It 
was found preferable to use two tugs 
instead of one where the current of the 
river is swift because of the greater 
ease in controlling the barge. 

Electrical Spectacle Planned for 
Denver Exposition—Members of the 
electrical industry in Denver have taken 
preliminary steps to arrange for a spec- 
tacular electrical display at the “Pag- 
eant of Progress” to be held in that city 
in July and have called into consultation 
William D’Arcy Ryan, head of the illu- 
minating laboratories of the General 
Electric Company. The Denver Elec- 
trical Co-operative League will handle 
the electrical end of the pageant, and all 
of the electrical men in the city will 
work through the league. The plans at 
present call for an iridescent color 
scheme of illumination throughout the 
exposition grounds. 


North American Company to Control 
Wisconsin Utility—The North Ameri- 
can Company of New York has pur- 
chased nearly all of the capital stock 
of the Wisconsin Traction, Light, Heat 
& Power Company, which furnishes 
electric light and power, street-railway, 
interurban and gas service in the cities 
of Neenah, Menasha, New London, Bear 
Creek and Appleton, Wis. Most of the 
capital stock of the Wisconsin utility 
has been held by John I. Beggs and as- 
sociated Milwaukee capitalists. No in- 
formation was given out as to the price 
paid. No change in the management 
or operation of the property will result 
from the transfer. 


Northwestern Electric Company to 
Install Large Motor-Generator Set.— 
An order has just been placed by the 
Northwestern Electric Company of 
Portland, Ore., for a 2,500-kw. motor- 
generator set consisting of one 3,600- 
hp., 11,000-volt, three-phase synchro- 
nous motor, directly connected to two 
1,250-kw., 275-volt direct-current gen- 
erators. The unit will operate at 720 
r.p.m. It will be installed in the com- 
pany’s Pittock substation and will bring 
the total direct-current generating 
capacity up to 7,000 kw. The new 
machine is being built by the West- 
inghouse Electric & Manufacturing 
Company and will be, it is said, the 
largest motor-generator set of its kind 
on the Pacific Coast. 


Rural Service Projected by Tucson 
Company.—A tentative offer to finance 
the construction of a hydro-electric 
power line that will bring cheap energy 
to the farming districts of Pima County, 
Ariz., and to sell the farmers power at 
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24 cents per kilowatt-hour, has been 
made by the Federal Light & Traction 
Company of New York, parent company 
of the Tucson Gas, Electric Light & 
Traction Company. In making this pro- 
posal the president of the Federal com- 
pany asserts that the company has no 
desire to make more than a fair return 
on an investment of this character, 
realizing the indirect benefit that will 
accrue to its city business by the greater 
development of agriculture in the neigh- 
borhood of Tucson. 


Contest Over Ownership of Former 
Municipal Plant in Indiana Town.—A 
vigorously waged three-cornered utility 
contest is awaiting final decision from 
the Indiana Public Service Commission. 
Cambridge City (Ind.) voters decided 
recently that the municipal electric 
plant should be sold for private opera- 
tion and at a public sale Robert Ashe 
bid $10 more than the Interstate Public 
Service Company. The city accepted 
Ashe’s bid, and the transaction has come 
before the commission for approval, the 
Interstate filing a petition for a cer- 
tificate of convenience and necessity 
with the commission and asking the 
right to intervene. The commission in- 
dicated that it would rule the Interstate 
had no right to intervene, but reserved 
decision on the question of which ap- 
plicant should have the property. 


Holyoke Will Rebuild Municipal Plant. 
—The Holyoke (Mass.) Gas & Electric 
Commission has decided to rebuild the 
municipal electric plant on its present 
site and abandon for the time being the 
project of a new site and a larger plant, 
for which a million-dollar bond issue 
was considered. The alternative plan 
of continuing the municipal plant at 
its present capacity and buying addi- 
tional energy from the Holyoke Water 
Power Company or some other source 
did not command strong support. It is 
estimated that the arrangement decided 
on will take care of the department’s 
business for the next five years. The 
commission has voted to accept the 
Holyoke Water Power Company’s offer 
of a permanent connection between its 
plant and the city’s. New waterwheels 
and turbines will be installed to meet 
the requirements of the department. 


Milwaukee Company Seeks to Acquire 
Waukesha Utility—The Wisconsin Gas 
& Electric Company, Racine, a sub- 
sidiary of the Milwaukee Electric Rail- 
way & Light Company, has applied to 
the Wisconsin Railroad Commission for 
authority to issue $400,000 of serial 
notes for the purpose of paying in part 
the purchase price of the electric and 
gas plants of the Waukesha Gas & 
Electric Company, which furnishes elec- 
tricity for light and power purposes to 
a population of nearly 13,000. The 
plants of the company are about 25 
miles from Milwaukee and 35 miles 
from Racine. At present the output 
of the steam plant of the Waukesha 
company is supplemented by energy 
from a high-tension transmission line 
from the Lakeside plant of the Mil- 
waukee company. The Waukesha Gas & 
Electric Company is owned by the 
American Gas Company of Philadelphia. 
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Associations and 


Societies 





Canadian Electrical Association.—This 
association will hold its annual meet- 
ing in Montreal on June 21-23, and the 
convention committee announces an 
original feature in the shape of a “‘vet- 
erans’ night,” to be held on the evening 
of June 22. The minimum qualification 
for participation is twenty years in the 
electrical industry, but with this limita- 
tion a widespread invitation is extended 
to pioneers everywhere and many ac- 
ceptances have already been received. 


Chicago Section, A. I. E. E.—The de- 
velopment of vacuum tubes in power 
service was discussed on May 21 by 
Dr. A. W. Hull, General Electric Com- 
pany, before a joint meeting of the 
Western Society of Engineers and the 
Chicago Section, A. I. E. E. He dwelt 
upon the fundamental characteristics of 
vacuum tubes, which he explained with 
slides. Dr. Hull also spoke of the 1,000- 
kw. power tube, but declared that some 
time would elapse before this tube could 
be standardized sufficiently to warrant 
its manufacture. 





Coming Meetings of Electrical and 
Other Technical Societies 


{A complete directory of electrical asso- 
ciations is published in the first issue of 
each volume. See Jan. 6 issue, page 78, for 
latest list.] 


National Electric Light Association—New 
York, June 4-8. 1. H. Aylesworth, 29 
West 39th St., New York. 

California State Association of Electrical 
Contractors and Dealers—Dorner Lake, 
Cal., June 9-16. : 7 

Electric Power Club — Hot Springs, Va. 
June 11-14. S. N. Clarkson, Kirby Bldg., 
Cleveland. rate ; 

Pacific Coast. Electrical Association—san 
Francisco, June 19-22. S. H. Taylor, 52) 
Rialto Bldg., San Francisco. . 

North Central Division, N. EB. L. A.—Min- 
neapolis, June 20-22. H. E. Young, Min- 
neapolis General Electric Company. | 

Society for the Promotion of Engineering 
Education—Ithaca, N. Y., June 20-22. 
F. L. Bishop, University of Pittsburgh. 

Canadian Electrical Association — Mon- 
treal, June 21-23. Louis Kon, 65 McGil 
College Ave., Montreal. , 

American Institute of Electrical Engineers 
—Annual convention, Swampscott, Mass., 
June 25-29; Pacific Coast convention, Del 
Monte, Cal., Oct. 2-5. F. L. Hutchinson, 
33 West 39th St., New York. : 

American Society for Testing Materials— 
Atlantic City, June 25-29. aa 

Iowa Section, N. ‘E. L. A.— Mason City, 
June 26-29. M. A. Linn, Des Moines 
Electric Co., Des Moines. 

Associated Manufacturers of Electrical Sup- 
lies—New London, Conn., June 20--". 

rederic Nicholas, 30 Hast 42d St., New 
York. 

National Council Lighting Fixture Manu- 
facturers—Buffalo, June 26-28. C. H. 
Hofrichter, 233 Gordon Square Bids. 
Cleveland. Be. 

Northwest Electric Light and Power Ass? 
ciation—Seattle, June 27-30. G. E. Quinan, 
204 Electric Bldg., Seattle. : 

Ohio Electric Light Association — Cedar 
Point, July 10-13. D. L. Gaskill, Green 
ville. al 

New England Division, N. BE. L. / “ 
Swampscott, Mass., Sept. 6-8. Miss 0. 4 
Bursiel, 149 Tremont St., Boston. 4 

Michigan Electric Light Association— Gram 
Rapids, Sept. 11-13. Herbert Silveste 
Detroit Edison Co., Ann Arbor. = 

Rocky Mountain Division, N. E. L. As 
Glenwood Springs, Col., Sept. 17-19. O. 
Weller, 900 15th St., Denver. ica! 

Association of Iron and Steel Ele trict 
Engineers — Buffalo, Sept. 24-28. J 
Kelly, 513 Empire Bldg., Pittsburs 


JUNE 2, 1923 


Recent Court 


Decisions 





Powers of Tennessee Commission.— 
The United States District Court for 
the Middle Division of Tennessee has 
held, in Cumberland Telephone & Tele- 
graph Company vs. Railroad and Public 
Utilities Commission of Tennessee, that 
an order of the commission suspending 
increased rates for an indefinite period 
until the commission should determine 
the matter was invalid in so far as it 
suspended the rates for an indefinite 
period that might continue more than 
three months after the effective date 
of the increased rates, but was valid 
in so far as it suspended the increased 
rates for such three months’ period. 
Where existing rates asserted by a 
public utility to be confiscatory have 
not been imposed on it by any act of 
the commission, but were voluntarily 
established by the utility itself with 
the approval of the commission, and 
the utility gives notice of an increase 
in rates, enforcement of an order of 
the commission suspending the _in- 
creased rate pending a_ reasonable 
period of investigation will not be en- 
joined on the ground that the existing 
rates are confiscatory and in conflict 
with the United States Constitution. 
(281 Fed. 406.)* 


Three-Year Contract Between Utility 
and Consumer in Oklahoma Invalid 
and Cannot Be Validated by Commis- 
sion —In Southern Oil Corporation vs. 
Yale Natural Gas Company the Su- 
preme Court of Oklahoma has declared 
invalid a three-year contract by which 
the defendant agreed to sell and de- 
liver its product at a specified rate to 
the plaintiff. The court found that rates 
so fixed were binding on neither party, 
the Corporation Commission having 
been established to determine rates of 
all public utilities, and that the com- 
mission could fix a different rate at any 
time. The fact that when the contract 
was first brought before the commis- 
sion that body held that it did not 
establish discrimination, as claimed at 
that time by the oil corporation, was 
not tantamount to approval of the three- 
year rate by the commission, and its 
more recent order establishing a higher 


rate did not impair the obligation of 
a contract. The Corporation Commis- 
sion, moreover, was not vested with the 


power to approve contracts, but was 


charged with the duty of fixing and 
establishing rates in the manner pro- 
vided sy law. (214 Pace. 131.) 

City Cannot by Inaction Continue 


Confiscatory Rates at Its Pleasure.— 
In City of Wagner vs. South Dakota 
Light & Power Company the Supreme 
Court of South Dakota was called on 
to adjudicate an action for injunction 
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brought by the plaintiff city against the 
defendant public service corporation to 
prevent it from charging rates for elec- 
tricity in excess of the maximum rates 
specified in its franchise. The company, 
finding itself unable to continue service 
at existing rates without loss, sought 
permission to increase its charges, which 
was granted by all the cities on its lines 
except Wagner. That city did not con- 
trovert the company’s assertion that 
it must have an increase in rates or 
discontinue its business. The Supreme 
Court sustained the Circuit Court in 
dissolving a temporary injunction ob- 
tained by the city, saying: “The issue 
on that question is simple. On the part 
of plaintiff we have the presumption 
that the franchise rates are reasonable. 
On the part of defendant we have the 
undisputed showing that they are un- 
reasonable and confiscatory. A _pre- 
sumption cannot stand against such 
showing. The city contends that the 
franchise rates must be continued unless 
and until it changes them regardless of 
whether they are or are not confiscatory. 
Such is not the law. The city cannot 
by inaction and by refusal to adopt 
reasonable rates continue confiscatory 
rates in effect at its pleasure, and it 
matters not whether the question arises 
in an action brought by the city or in an 
action brought by the public service 
company.” (193 N. W. 129.) 


Commission 


Rulings 





Municipal Tax on Poles Condemned.— 
An ordinance imposing upon a tele- 
phone utility a charge for each pole 
maintained in the streets of a city was 
declared by the Indiana Public Service 
Commission to be unlawful, unreason- 
able and void, in an instance where a 
municipality sought to impose such a 
tax on the Citizens’ Independent Tele- 
phone Company. In addition to holding 
that the municipality had no power to 
impose such a burden the commission 
said: “It cannot be said that the ques- 
tion is of no moment because the taxes 
go to the municipality and the service 
is rendered to the people who live in 
the city, for the reason that the tax- 
paying public is a separate and distinct 
unit from the utility-using public re- 
ceiving service from the petitioner. 
There are some taxpayers who are not 
patrons of the petitioner, and there are 
large taxpayers receiving only a small 
amount of service, and there are small 
taxpayers receiving a large amount of 
service from the utility. To permit a 
charge or tax of this kind would be to 
lift a burden which has been fixed by 
law upon the taxpaying public of the 
city and to place it upon the patrons 
of the petitioner, because such added 
burden would necessarily be reflected in 
the rates to be charged by petitioner. 
Before the days of regulation, when 
cities and towns had the absolute power 
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to grant or refuse franchises, it was 
possible to affix to a franchise hard 
conditions which the utility must meet 
or be banished from the city or town, 
and these conditions were binding, not 
on the ground of regulation but on the 
basis of contract. When the franchise 
has been surrendered the conditions 
attached go out with the franchise and 
are no longer binding upon the utility.” 

Steam-Heating Service from Electric 
Plant.—Combating the prevailing opin- 
ion that the furnishing of central- 
station steam-heating service in con- 
junction with the generation of electric 
power is a function which involves prac- 
tically no effort or expense on behalf 
of a central-station operator, and that 
such use of steam represents a use of 
something that would otherwise be 
wasted, the Public Utilities Commis- 
sion of Michigan said, in fixing steam- 
heating rates for the Lapeer Gas-Elec- 
tric Company: “The value and desir- 
ability of central-station steam heating 
does not develop from its cheapness, but 
from relieving the customer from the 
necessity of worrying over his coal sup- 
ply, the stoking of his furnace, the re- 
moval of his ashes and the dirt and dis- 
comfort caused to him, his family or 
patrons by the presence of the indi- 
vidual heating plant in his residence or 
place of business. When accurate or 
approximate money values are placed 
on these various benefits, it is usually 
found that the central-station service 
is as cheap as, or cheaper than, isolated 
heating service with its attendant wor- 
ries and discomforts. The electric 
power generating plant at Lapeer is a 
thoroughly modern installation .of 
medium-pressure, high-speed engines 
operated condensing. Such operation 
secures nearly the greatest possible 
efficiency from the coal burned under 
the boilers that can be secured in a 
plant of such size. During the heating 
season, however, the condensing feature 
of the generating plant must be sacri- 
ficed in order to obtain steam at suffi- 
cient pressure to supply the heating 
customers. In _ sacrificing the con- 
densing feature of operation the amount 
of coal required per kilowatt-hour of 
power generated is substantially in- 
creased, and the cost of generating the 
electric power is increased correspond- 
ingly. An analysis of the operating 
results during the various seasons of 
the year indicates that almost one-third 
of the coal consumed at Lapeer is con- 
sumed for the purpose of providing 
steam for the heating service. In other 
words, if no heating service were fur- 
nished, one-third less coal would be 
needed than actually has been consumed 
in the past years. In addition, boiler- 
house labor must necessarily be higher 
with this steam-heating coal to be han- 
dled than would be required to handle 
electric generation only. . . . Prob- 
ably the total collections from heating 
customers have been less than the fair 
and reasonable expenditures necessary 
in rendering the service. The resulting 
deficit has been borne by the lighting 
and power customers, many of whom 
are not heating customers.” 
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Julian C. Smith Heads Quebec 
Company 


Julian C. Smith, who has been elected 
president of the Quebec Railway, Light, 
Heat & Power Company, as was an- 
nounced in the May 26 issue of the 
ELECTRICAL WORLD, has been a prom- 
inent figure in Canadian hydro-electric 
developments during the past few 
years. Besides occupying the chief ex- 
ecutive office of the Quebec company, 
Mr. Smith is vice-president and general 
manager of the Shawinigan Water & 
Power Company of Montreal, president 
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of the Public Service Corporation, 
Quebec; president of the Canada Car- 
bide Company, vice-president of the 
Dominion Engineering Works, Ltd.; 
director of the Dominion Bridge Com- 
pany and president of the Canadian 
Electro-Products Company and North 
Shore Power Company, Three Rivers, 
Quebec. 

Mr. Smith was born in Elmira, N. Y., 
in 1878 and was graduated from Cor- 
nell University in 1900. He began his 
business career as draftsman with 
Wallace C. Johnson, consulting engineer 
at Niagara Falls, N. Y., and later went 
to Shawinigan Falls, Quebec, as assist- 
ant engineer to Mr. Johnson. In 1903 
he allied himself with the Shawinigan 
Water & Power Company as superin- 
tendent and three years later was 
advanced to general superintendent. 
Subsequently he became general super- 
intendent and chief engineer, and in 
1913 he was made vice-president. At 
present, in addition to his position as 
vice-president and general manager of 
the Shawinigan company, he is execu- 
tive of all subsidiary companies. Mr. 
Smith has taken an active interest in 
engineering societies—American, Cana- 
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dian and British—and has made many 
important contributions to technical 
literature. Interests which are identi- 
fied with the Shawinigan company have 
recently acquired control of the Quebec 
company. Several of the old directors 
of the latter resigned, and their places 
were filled by officials representing the 
Shawinigan company. . 
—_—~>_——_ 

BE. W. Robinson, formerly assistant 
chief engineer of the E. W. Clarke & 
Company Management Corporation at 
Columbus, Ohio, has joined the Alabama 
Power Company, Birmingham, in the 
capacity of assistant superintendent of 
distribution. 


A. H. Kendall, master mechanic of the 
Quebec district of the Canadian Pacific 
Railway, has resigned to become man- 
ager of the Chicoutimi Pulp Company, 
the Saguenay Light & Power Company 
and the Roberval & Saguenay Railway 
Company, Chicoutimi, Que. 


Frederick H. Hill, vice-president and 
general manager of the Elmira Water, 
Light & Railroad Company, completed 
ten years of service with the company 
on May 12, when he was presented by 
his associates with a silver service. 
Three hundred employees attended the 
dinner which preceded the presentation. 


N. I. Garrison, manager of the El 
Reno division of the Oklahoma Gas & 
Electric Company, has been appointed 
manager of the southern division of 
the company, with headquarters at Ada, 
Okla. J. T. Naylon, from the com- 
mercial department of the Oklahoma 
City division, succeeds Mr. Garrison as 
manager at E) Reno. 


John T. Sharp, Jr., for several years 
superintendent of the Canton (Miss.) 
Light & Water Works Plant, tendered 
his resignation on May 1 to take effect 
as soon after May 15 as possible to 
accept a position as manager of the 
Helena (Ark.) Gas & Electric Company. 
The Helena property is owned by the 
Arkansas Utilities Company. 


F. F. Winfree, electrical engineer at 
the head offices of the Mountain States 
Power Company, Albany, Ore., has 
assumed control of the Eugene office. 
Mr. Winfree is taking the place of Fred 
Brown, who leaves for Tacoma, Wash., 
and will be'stationed in Eugene only 
until a resident engineer can be obtained 
to take charge of the company’s prop- 
erties in Lane County. 


W. H. Damon of Madison nas been ap- 
pointed to succeed E. J. Steinberg, 
whose resignation became effective 
June 1, as resident engineer in Milwau- 
kee for the Wisconsin Railroad Commis- 
sion. Mr. Damon has been with the 
Railroad Commission for approximately 
ten years and served as resident in- 
spector in both the Eau Claire and Ap- 
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pleton districts prior to his promotion 
to his present position at Madison. His 
work in Milwaukee will consist largely 
of investigations of the service of the 
electric, street-railway, gas and tele- 
phone utilities. 





Eugene B. Criddle Vice-President 
Southern Sierras 


Eugene B. Criddle, who was made a 
vice-president of the Southern Sierras 
Power Company at a recent meeting 
of the board of directors, as was 
announced in the May 5 issue of the 
ELECTRICAL WORLD, entered the public 
utility field in 1911, when he became 
associated with the Nevada-California 
Power Company and the Southern 
Sierras Power Company. After serv- 
ing as manager of the northern district 
for two years he was made general 
agent of these companies with head- 
quarters at Riverside, Cal. He con- 





E. B. CRIDDLE 





tinued in this capacity until the 
promotion just referred to. Before 
engaging in utility work Mr. Criddle 
spent some time in managerial positions 
with industrial concerns and gained an 
extensive training in drafting, railroad 
rate making and shop work. 


—_>—_—_ 


H. W. Watt, electrical engineer of the 
Westchester Lighting Company, Mount 
Vernon, N. Y., was elected viee-chair- 
man of the electrical section of the 
Empire State Gas & Electric Associa- 
tion at its meeting in Utica on May 18. 
He had previously been chairman of 
the overhead-distribution committee. 
Mr. Watt has been connected with the 
Westchester company for about fiftees 
years. 

Frank D. Fagan, vice-president and 
general manager of the Edison Storage 
Battery Company for the past three 
years, has been selected to go on a spe- 
cial mission to Japan for the Interna 
tional General Electric Company. Mr. 
Fagan has risen from the ranks of the 
General Electric Company and is the 
originator of many remarkable ic«as !" 
connection with the sale of incand: scent 
lamps. He sailed on May 17. 
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Erie A. Lof Leaves Schenectady 


Eric A. Lof, who since 1909 has been 
connected with the power and mining 
engineering department of the General 
Electric Company as industrial engineer 
and specialist, has resigned to take up 
work with the American Cyanamid 
Company, one of the Duke interests. 
He will-have important tasks in connec- 
tion with the electrochemical projects 
that form part of the large water- 
power developments now in progress on 
the Saguenay River above Quebec, 
Canada. His headquarters are in New 
York City, and he assumed his new 
duties on June 1. 

Mr. Lof became associated with the 
General Electric Company in 1909 when 
the power-apparatus section of the 
Western Electric Company, with which 
he was connected, was taken over by 
the first-named company. He spent 
several months in Europe two years ago 
for the International General Electric 
Company, partly in connection with the 
extensive power transmission and rail- 
way electrification projects in Sweden 
and Norway. About a year ago the 
Royal Order of Vasa was conferred on 
him by the King of Sweden in recogni- 
tion of services rendered to the Swedish 


government. He is well known to the 
engineering profession through his 
many contributions to the technical 


press, his frequent lectures on various 
subjects and as the author of several 
books. 

— 

P. T. Sealey, formerly superintendent 
of power for the Potomac Public Serv- 
ice Company, Hagerstown, Md., is now 
superintendent of the Southern Utili- 
ties Company, Palatka, Fla. 


Jason C. Leighton of the Boston office 
of Stone-& Webster, Inc., has been made 
vice-president of the El Paso (Tex.) 
Electric Company to succeed Donald 
C. Jewett. 


C. E. Brenton has been appointed 
general manager of the Missouri Public 
Utilities Company, St. Louis, having 
charge ‘of the operations of the prop- 
erties which have been leased to the 
Union Electric Light & Power Company 
of the same city. 

Walter Byrne, who has been sales 
manager of the Nebraska Power Com- 
pany since 1919, has resigned to become 
assistant treasurer of the Thomas Kil- 
patrick Company. Kenneth Goewey, 
who has been closely associated with 
Mr. Byrne in the sales department, has 
Succeeded him as sales manager. Mr. 
Goewey joined the Nebraska Power 
Company in 1917 as a heating specialist 
from the research laboratories of the 


Gener | Electric Company. Previous to 
his association with that company 
al with the Milwaukee Electric 
ailway 


& Light Company. 

L. L. Price, who for the past three 
years has been manager of the gas and 
electri appliance department of the 

Innipeg (Manitoba) Electric Railway 
Compa y, has just been appointed 
Superintendent of distribution and sales, 
Including the sale of all by-products. 
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While this new position involves large 
responsibility, Mr. Price will still main- 
tain charge of the appliance department. 
He is well qualified for the responsibil- 
ities of his new office, having had seven- 
teen years’ practical experience in 
utility accounting, office: management, 
shop, distribution and merchandising of 
gas and electric appliances. 





J. H. Gill Heads Southern 


Association 


Joe H. Gill, who was elected presi- 
dent of the Southwestern Public Service 
Association on May 17 at the annual 
convention of the association at Fort 
Worth, Tex., is assistant general man- 
ager of the Dallas Power & Light Com- 
pany and is one of the younger men in 
Texas who have risen rapidly in the 
electrical industry. Mr. Gill was born 
at Kerrville, Tex., in 1886 and was 
graduated from the University of Texas 


in 1910 with the degree of electrical 


engineer. After receiving his degree 
from the university he joined the forces 
of the General Electric Company at 
Schenectady, N. Y., and remained with 
this company until 1912. Subsequently 
he allied himself with the Texas Power 
& Light Company of Dallas, where he 
served first as resident engineer in 
charge of transmission-line and distri- 
bution-line construction and later as 
supervisor of transmission lines in en- 
tire charge of all construction of this 
character undertaken by the company. 
Mr. Gill was with Stone & Webster 
from October, 1917, to April, 1918, as 
electrical engineer on design of the 
American ordnance base depot in 
France, and in April, 1918, he enlisted 
in the United States Army. When his 
service was over he returned to Dallas, 
entering the employ of the Dallas Power 
& Light Company as power salesman on 
Feb. 1, 1919. He has been successively 
power salesman, chief engineer and as- 
sistant to the general manager and is 
at present assistant general manager. 
Mr. Gill is a member of the University 
Club and of the Technical Club of Dallas 
and president of the Electrical Club. 
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R. A. Haigh has been appointed 
sales manager of the Paducah (Ky.) 
Electric Company to fill the vacancy re- 
sulting from the transfer of R. A. Gor- 
don to Pawtucket, R. I. 


M. H. Hallenbeck, for the past six 
years a power engineer specializing in 
applications of electricity to the paper 
industry on the staff of the Westing- 
house Electric & Manufacturing Com- 
pany at East Pittsburgh and Boston, 
has opened offices as consulting engi- 
neer in the latter city. 


Elbert G. Allen, formerly chief engi- 
neer of the Philadelphia Rapid Transit 
Company, is now in the Boston office 
of Stone & Webster, Inc., as consulting 
engineer. Mr. Allen returns to the 
Stone & Webster organization after 
about twenty years of service in its 
engineering activities, embracing elec- 
trical interests in many parts of the 
country. 


Henry C. Peeples, formerly with the 
Puget Sound Power & Light Company 
and for several years attached to the 
engineering department of the Stone & 
Webster division of construction and 
engineering, and until recently con- 
nected with the Wenatchee extension, 
has gone to Indianapolis, where he will 
be engaged on the construction of a 
75-mile steel-tower line between In- 
dianapolis and Terre Haute. 


Obituary 


Charles Sigel, Jr., of the Nevada- 
California E)ectric Company and presi- 
dent of the Sigel Manufacturing Com- 
pany of Denver,:is dead, aged seventy- 
eight. Mr. Sigel was born in Hamburg, 
N. Y., and was for many years in the 
leather industry there. 


Edwin F. Davis, formerly state elec- 
trician for twenty-five years and co- 
inventor of the Sing Sing electric chair 
with Harry L. Tyler of New York, died 
at his home in Corning, N. Y., on Sat- 
urday, May 26. Mr. Davis retired five 
years ago to return to his home in 
Corning. 

William Jones, who had been a direc- 
tor of the Pacific Power & Light Com- 
pany since its organization in 1910, 
died recently at his home on American 
Lake, near Tacoma, Wash. Mr. Jones 
was also president of the Cordova 
(Alaska) Light & Power Company and 
had been connected with a number of 
other companies. He was born in 
Stratford, Ontario, and was sixty-eight 
years of age. 


Dr. Hans Goldschmidt, inventor of 
the widely known Thermit process for 
welding iron and steel and for pro- 
ducing high-grade metals and alloys and 
originator of many other scientific in- 
ventions, died suddenly in Baden-Baden, 
Germany, on May 20, after a stroke. 
Dr. Goldschmidt visited this country 
frequently and was president of the 
Goldschmidt Thermit Company, now the 
Metal & Thermit Corporation, from 
1904 to 1916. 
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Action Needed to Prevent More Inflation 


A Discussion of the Dangerous Drift of Advancing Prices—An 
Appeal for Active Propaganda to Safeguard 
Our Industry 
By J. H. FALL, JR. 


Treasurer Benjamin Electric Manufacturing Company, Chicago 


HE time apparently has come 

when manufacturers in the elec- 
trical and other industries should 
seriously consider and discuss what 
steps may be taken to nurture the 
widespread business activity now in 
existence. It is also imperative that 
steps be taken to initiate propa- 
ganda, so that in the event of a reac- 
tion setting in we may head off a 
repetition of the disastrous losses 
manufacturers were forced to as- 
sume by reason of wild cancellations 
in 1920 and 1921 respectively. 


GENERAL CONDITIONS ARE 
UNSATISFACTORY 


Renewed activity has brought with 
it increased expense of manufacture, 
which of necessity has forced the 
price of goods up. But in my 
judgment the advances in many lines 
have been too rapid and more than 
expense conditions warranted, and 
as a result the price level at the 
present time is on a basis which the 
most conservative thinkers regard 
as a secondary period of inflation. 

As far as it is possible to analyze 
the general condition, stocks of mate- 
rial in the hands of distributors are 
light, for the reason that manufac- 
turers had no large stock of finished 
goods on hand when the present 
activity started. Therefore orders 
accumulated more rapidly than it 
was possible to manufacture and 
deliver. 

This has reacted in all directions, 
resulting in congestion, a situation 
not unlike that obtaining in the 
spring of 1920. For it will be re- 
membered that in the fall of that 
year, when the bubble burst, manu- 
facturers not only had tremendous 
amounts of money tied up in goods 
in process of manufacture, but in 
addition thereto were committed to 
the purchase of material several 
months ahead against accumulated 
orders on hand. 


Almost over night a great mass of 
buyers apparently lost all sense of 
moral responsibility, cancellations 
became rampant, prices tumbled, 
manufacturers were forced to as- 
sume terrific losses. And all of this 
could have been in large measure 
avoided if each buyer had been will- 
ing to assume his particular respon- 
sibility. 

A repetition of this situation 
should not again be permitted by 
manufacturers in the event that an- 
other reaction sets in from the pres- 
ent nation-wide activity. Yet one 
will almost certainly be precipitated 
unless the large and basic corpora- 
tions which have been so _ boldly 
announcing wage and price advances 
face about and change their policy 
by contributing something construc- 
tive to prevent prices from going 
higher and if possible stabilize them 
where they are. 


PRICE ADVANCES DANGEROUS 


It is the opinion of the largest 
bankers and of the ablest leaders in 
the electrical industry that this price 
advance has been entirely too rapid 
and has become obnoxious. The 
steel corporation a few weeks ago 
made an announcement through the 
public press of a wage advance. This 
was followed by the packers and 
other basic industries with price 
advances in one form or another. 
These mean just further contribu- 
tions to the vicious circle of wages 
followed by price advance, all of 
which, if something is not done, may 
result in the end in another smash 
similar to that of 1920. 

What these people hope to gain 
heaven only knows, for we, their cus- 
tomers, do not. We do know this, 
however, that signs of hesitancy on 
the part of buyers are already ap- 
pearing and appearing rapidly, and 
unless this policy is changed and 


prices are held at April 1 levels, we 
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are all riding for a fall, and with it 
will be accomplished the death of 
“the goose that lays the golden egg.” 

I believe in all earnestness that 
the business men of America should 
register an objection to such price 
advances and appeal for a general 
announcement from manufacturers 
of these basic products that prices 
will remain firm at the April 1 level 
with no advance or decline contem- 
plated for the rest of 1923. 

In our judgment, this will con- 
tribute more toward a steadying of 
the present uncertainty than any- 
thing else. The General Electric 
Company recently reduced the price 
of some of its products 10 per cent 
as a contributing effort along this 
line. 

PROPAGANDA NEEDED 


In so far as the electrical industry 
is concerned the writer feels that 
propaganda should be initiated over 
the signature of the Associated 
Manufacturers of Electrical Supplies 
as an organization to build public 
confidence that further price ad- 
vances need not be feared and to 
impress upon manufacturers that 
every effort will be made to stabilize 
prices and that no orders will be 
accepted subject to cancellation. 

Customers should be notified and 
articles should appear in the vari- 
ous trade journals advising buyers 
of electrical material that cancella- 
tions should not and will not be 
accepted by electrical manufacturers, 
as was the case in 1920, without 
proper indemnity against loss. This 
should include depreciation in the 
price of materials on hand or in 
process of manufacture and yet un- 
delivered which have been purchased 
in good faith by manufacturers 
against orders on hand. 

If this vicious circle of advance is 
permitted to go ahead unchecked, 
there can be only one result, a smash- 
up with a period of depression fol- 
lowing. Surely, therefore, it is 
worth while making every possible 
effort to prevent it, and I believe 
that if propaganda along the gel- 
eral lines suggested above could be 
“put across” to every dealer, whole- 
saler and retailer alike, it would be 
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an exceedingly wholesome thing. 
The consumer would understand 
clearly, when a purchase was made, 
that the goods would have to be 
taken, the dealer in buying from his 
jobber would clearly understand the 
same thing, as would also the jobber 
with respect to purchases made from 
the manufacturer. In a nutshell the 
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whole thought in the matter is simply 
this, that if manufacturers are to 
be saved from tremendous losses, in 
the event of another depression, it 
should be guarded against now by 
organized propaganda, which should 
be steadily supported by all manufac- 
turers until the danger mark has 
been passed. 





Who Should Pay the Cost of Improvement? 


A Discussion of the Question Whether Code Changes Should Be 
Postponed to Suit the Convenience of the Manufacturer 


By KASSANDRA 


HENEVER an improvement or 

an invention is made there are 
two sets of costs involved. The first 
and most obvious is the labor of the 
inventor and of the people who de- 
velop the improvement and put it in 
use. These costs, of course, are paid 
by the people who use the improve- 
ment. It would not be an improve- 
ment unless it could be sold at a price 
such as to pay these costs, or rather 
no one would work to make an im- 
provement unless he anticipated that 
he could collect his costs from the 
user and that the latter would most 
willingly pay them out of the sav- 
ings effected as compared with the 
old methods. 

In addition to these obvious costs 
of making an improvement, there is 
another set of costs—those involved 
in scrapping the goods or material 


made under the old methods. When 
railroads were introduced stage- 
coaches became of less value. When 


turbines came into use the value 
of reciprocating engines decreased. 
When cloth came to be spun and 
woven by machinery the skill of the 
old hand workers did not earn the 
wages for them that it had formerly 
earned. These costs of an improve- 
ment are like growing pains. The 
community suffers from them, but it 
does not want to sit still and make 
no advance merely because improve- 
ments involve costs which in the be- 
ginning are an evil. 

Now, there are two ways to handle 
these costs of the second class. One 
is the normal and ordinary way. 
Every one when building a machine 
or acquiring a trade understands 
that there is a certain risk, that the 
machine may become antiquated be- 
fore it is worn out, and that it may 
even become antiquated before it is 
put into service. This is the ordi- 
nary risk of business just as if a 
man buys an automobile for a given 
price and later the manufacturer cuts 


that price. The man who bought 
some time ago at the higher price 
does not expect to be able to sell out 
at a price based on what he paid. 
He can sell only at a price based on 
the market. 

If a man builds an offite building 
when the prices of building material 
are high, and then later a competing 
office building is put up at low prices, 
the rents will be the same irrespec- 
tive of the original cost. This is the 
normal and ordinary course in case 
of any change or improvement. 


PROGRESS NOT To BE POSTPONED 


Now, however, it is being sug- 
gested that in the case of certain 
changes and improvements—namely, 
those in the National Electrical Code 
—those who have stocks on hand 
should not only be allowed to dispose 
of these as they see fit, but, further, 
that no one should be allowed to use 
the improvements until the old and 
inferior stocks have been sold off 
without any competition from mate- 
rial conforming with the better 
methods. This would almost corre- 
spond to a suggestion that nobody 
should have been allowed to ride in 
railroads until the stage coaches had 
worn out. 

The idea that the use of an im- 
provement must be postponed merely 
for the benefit of the people who have 
made goods or have acquired skill 
under the old methods would seem to 
be a very dangerous one to put into 
effect. To do so would seem to put 
an entirely unfair burden on the 
user, who would like to use the im- 
provement as soon as it is made. 
Why should he be asked to pay for 
all this cost, when the user who is 
willing to postpone buying for a few 
months is to have the full benefit of 
the improvement contemplated? 

The municipal and other inspectors 
who pass on safety should not go 
outside of their province to deter- 
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mine who should and who should not 
pay the cost of improvements. Their 
province is merely the province of 
safety. The payment of costs should 
be left to the normal and natural 
course of business. 


——__——_——_ 


Further Waste Inexcusable 


Experience Plus Jobbers’ Cost Study 
Proves Importance of Discarding 
Excess Lines 


By W. E. ROBERTSON 


Robertson Cataract Electric Company, 
Buffalo, N. Y. 


HE avenue of hope to realize a 

reasonable return on the invest- 
ment in our branch of the industry 
lies in close analytical study of the 
possibility of reducing the excess 
varieties of stock now manufactured 
and carried. More real progress to- 
ward better conditions is to be found 
in that way than in any other single 
thing we can do. 

The creation of demand for spe- 
cial shapes and sizes of articles that 
vary but slightly from generally ac- 
cepted standards and the stocking of 
these articles, while questionable in 
the past, will be an inexcusable waste 
if continued in the future, now that 
we are realizing what it is costing 
the industry and the insignificant 
value of the service thus rendered. 
We have made one of the most ex- 
haustive studies of this question that 
has ever been made in the history of 
the jobbing industry, and while this 
study was carried on in 1921 at the 
expense of the jobbers’ association, 
it has been continued, for compar- 
ative purposes, at our own expense 
during 1922. We intend to give the 
benefit of these studies, and our con- 
clusions, to the trade, and we intend 
as a matter of practice, so far as our 
company is concerned, either to elim- 
inate from our stock the articles that 
are substantial duplicates of standard 
articles, and also to eliminate articles 
that are likely to become obsolete in 
a short time, or else to charge enough 
for articles of this kind to repay us 
amply for having them on our shelves 
to serve the occasional demand. 

If we can neither eliminate nor 
get a satisfactory price for the 
articles we sell, we will eliminate the 
line in its entirety and confine our 
efforts to those things that will yield 
a profit, even if it takes us as far 
afield as the sale of spaghetti or shoe- 
strings. We are not in business for 
our health, but to make a net profit 


‘on the investment intrusted to us, 


and we do not intend to ruin our 
health fighting impossible conditions, 
once we understand the facts. 













more wholesome volume than 

three weeks ago, say several lead- 
ing authorities, and general business of 
the industry has a more favorable out- 
look for the coming summer months 
than was the case a year ago. Busi- 
ness in small motors, appliances and 
wiring devices is much _ improved 
throughout the country. Lamp sales at 
the present time are known to be 
enormous. 

Sales of transmission material are 
reported as only fair, owing to a lull 
started in the line extensions by utili- 
ties three weeks ago. Stocks of poles 
are plentiful in all parts of the country. 

Wire and rigid conduit stocks are 


O)nere to manufacturers are in 


much improved, and there is little 
trouble being experienced in filling 
orders. 


The fixture, radio, signal apparatus 
and transformer markets have shown 
a slight falling off during the past 
week. 


General Business Horizon 
Becomes Brighter 


9 tirw past week has brought about a 
change in sentiment in many lines 
of industries, and “more disposition has 
been shown in different quarters this 
week to stress the favorable aspects of 
the business situation,” according to 
Dun’s Review. “While commercial ac- 
tivities have lately abated, both produc- 
tion and consumption of goods continue 
to be of large volume in the aggregate,” 
add the paper, “and the fact that specu- 
lative excesses are still being dis- 
couraged is considered reassuring. 

“The prevailing policy now, as it has 
been for a long time past, is one of con- 
servatism, and there has been plain evi- 
dence that the heavy transactions of 
recent months have been based mainly 
on actual requirements. Despite re- 
ports of some cancellations of contracts, 
no indication exists that this condition 
has developed generally, the bulk of 
the merchandise ordered being taken 
promptly by most purchasers. Returns 
of car loadings testify each week to the 
remarkable magnitude of the freight 
movement on the railroads, new maxi- 
mums for the season being regularly 
established, and various other statisti- 
cal measures show that operations re- 
main on an active scale in many in- 
stances. With many needs already 
provided for, however, some contraction 
of new demand at present is not un- 
natural, and the approach of summer 
usually is accompanied by a slacken- 
ing of work both in mercantile and in- 
dustrial channels. 

“In the building field, as at certain 
manufacturing centers, labor troubles 
have begun to impose restraint on 
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progress and to restrict the public buy- 


ing power. The backward weather, 
moreover, has prevented a full de- 
velopment of retail trade and signs of 
price concessions at the counters have 
not been lacking.” 


Well-Sustained Demand for Con- 
trol Apparatus in Varied Fields 


LTHOUGH inquiries for control 
apparatus have diminished slightly 
as compared with the peak business of 
March, manufacturers of this class of 
equipment are extremely busy filling 
orders and are receiving a very healthy 
volume of new trade. In the rubber- 
manufacturing industry business has 
been particularly good for control 
makers, and the printing industry has 
bulked large in recent requisitions. Late 
developments along the line of pro- 
viding automatic control for certain 
processes in series in textile production 
have brought an increasing business to 
producers of electrical control equip- 
ment. 

A revival of purchasing in the indus- 
trial electric truck, tractor and electric 
road-truck fields has led to the placing 
of numerous orders for charging panels 
and auxiliary apparatus, some of these 
running into scores of units. At the 
factories raw materials are being kept 
well in line with demands, labor is well 
employed and none too plentiful, and 
deliveries are keeping well ahead of 
motor shipments except where delays 
occur through the failure of buyers or 
their engineers to furnish the control- 
equipment maker with complete field 
data. Prices of control equipment now 
seem steady after a recent advance of 
10 per cent in accord with the upward 
swing in motor prices. 


Conditions in Eastern Section 
Show Little Change 


ONDITIONS in the Eastern section 
show little change in the electrical 
field during the past week, barring a 
tendency toward a reduced volume of 
business which is enabling jobbers and 
manufacturers to catch up somewhat on 
deliveries and to replenish low stocks. 
In most lines stocks are now in excel- 
lent volume and sizes are well assorted. 
Some difficulty is still reported in get- 
ting porcelain into this territory. 
Recent shortages in rigid conduit are 
for the time being a thing of the past, 
and some jobbers are so well stocked 
that they are buying very conserva- 
tively. Less and less danger of infla- 
tion appears to be evident, and, on the 
other hand, opinions favor a continu- 
ance of good business for many 
months. 
In the telephone field new construc- 
tion is extremely active, and central- 
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station extensions continue at a good 
pace. Labor troubles in the leather 
industry are causing some disquiet in 
this district, and some uncertainty sur- 
rounds the telephone labor situation, in 
view of the refusal of a New England 
company to grant increased wages and 
a seven-hour day at its operators’ re- 
cent demand. 

Machinery agents are handling an ex- 
cellent volume of business; the electri- 
cal appliance trade is very active for 
this season, and house wiring is being 
done on a large scale. 


Wider Use of Electricity 
Is Shown in Japan 


ROGRESS of electrification in busi- 

ness, industry and home in the 
Orient seems to be directly dependent 
upon the stability of government and 
the ‘faith in the government that big 
business interests have, according to 
C. G. Schluederberg of the Westing- 
house Electric & Manufacturing Com- 
pany, who has just returned from a 
six months’ business survey of the Far 
East in the interests of the merchandis- 
ing, supply and industrial departments 
of his company. 

Japan is highly electrified and from 
the survey made by Mr. Schluederberg 
is rapidly approaching the highly spe- 
cialized use of electricity .to which 
Americans are now accustomed. The 
country is very widely covered with a 
network of high-tension lines that ex- 
tend from city to city and thus afford 
the Japanese opportunity for all appli- 
cations of electricity. 

In home life especially is the 
Japanese beginning to find wider use 
for electricity. The average Japanese 
in absorbing Western civilization is 
finding an increasing dislike for cold 
houses, and as the houses are of wood 
lightly constructed, and the doors, win- 
dows and walls are only frame- 
work, covered with paper in many 
cases, they are exceedingly cold in win- 
ter if no artificial heating method is 
installed. Formerly the only heating 
appliance the natives had was a sort of 
charcoal stove on which the meals were 
cooked and a few small portable crocks 
or braziers called “hibachis” in which a 
little charcoal glowed. These are be- 
ginning to disappear and_ electric 
heaters and cooking appliances are tak- 
ing their places. 

Another reason for the rapid con- 
version of Japanese to electrical do- 
mestic appliances is the increase in 
wages demanded by the workers and 
household servants. For this reason 
the electric washer, ironer, heating ap- 
pliances such as irons, hotplates, table 
stoves, etc., and fans have taken the 
place of many picturesque servants. 

So completely are the cities wired 
that even the street peddlers, some- 
what on the order of our own, except 
that they have stands along certain 
streets during the evening hours, have 
electric lights hanging in front of their 
carts or above their wares as spread 
along the edge of the sidewalk. 

Street lighting is a problem that 
Japan will have to deal with just as has 





— ae a 


— 


. i a on ee oe ee 





JUNE 2, 1923 


America. Her street lighting in the 
larger cities is only fairly well taken 
care of. Although there are none of 
the great white ways of the many 
American metropolises, Japanese cities 
have well-illuminated business streets, 
largely on account of the store fronts, 
which, brilliantly lighted at night, add 
materially to the street-lighting instal- 
lations, and as it is customary for the 
Japanese stores to remain open quite 
late the business thoroughfares at least 
compare favorably in illumination with 
those of America. 


Appliances Are Quite Slow 
in Pacific Coast Territory 


AY construction in the Pacific 
Coast territory was very brisk. 
Monthly building totals all through 
California exceed the corresponding 
1922 totals by 20 per cent to 50 per 
cent. Electrical stocks are lower than 
for several months. Rail freight rates 
are expected to drop soon, a recent con- 
duit carload rate drop of about 10 per 
cent being taken as fairly indicative. 
Appliance business is quite slow ex- 
cept for the extraordinary call for 
household irons. Radio business has 
decreased in volume but is being satis- 
factorily renovated for an encouraging 
future. The wire market is unsteady, 
rubber-covered having fluctuated from 
a 5 per cent advance to a 10 per cent 
drop in certain sizes and lamp cord and 
weatherproof having dropped rather 
sharply. 


Tape Market Active with 
Unsettled Prices 


ULL-TIME factory operation, 

cautious buying by jobbers and con- 
siderable uncertainty in price move- 
ments characterize the friction tape 
market at present. In manufacturing 
circles it is reported that up to Jan. 1 
orders were being received at a rate 
which was breaking all records, and 
production by strenuous exertions only 
was keeping pace with demand. 

The large volume of business being 
handled attracted new producers into 
the field, and in the trade it is a fre- 
quent topic of discussion how these 
later entrants can conduct a successful 
business on the basis of price cuts which 
the older manufacturers have been en- 
countering. In one instarce a manu- 
facturer quoted on tape on a basis of 
sheeting costs around 9 cents per unit, 
whereas this raw material was then ac- 
tually upon a 14-cent cost basis. When 
the discrepancy was called to his atten- 
tion surprise was expressed and some 
recognition given to the importance of 
More accurate factory accounting and a 
closer co-ordination between the pro- 
duction and sales functions of the con- 
cern. During the past week both 
rubber and sheeting have fallen off 
slightly in price, and this has been re- 

ected in immediate inquiries of the 
Manufacturers from large purchasing 
agents as to the possibility of corre- 
‘ponding reductions in tape quotations. 

Neidentally, labor has just been ad- 
Yanced about 10 per cent in wages. 
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In manufacturing quarters there is 
a widespread desire for price stabili- 
zation. Well-informed opinion is to the 
effect that rigid prices are undesirable 
in the face of fluctuating costs, both 
fixed and operating, but representative 
sales managers feel that purchasers 
should take more account of the time 
interval between raw-material price 
changes and the utilization of such 
material in the factory, and that a 
reasonable allowance should be given to 
the accumulation of stocks of raw ma- 
terial at high prices in order to render 
good service to the industry. If cotton 
drops on the exchange, some purchasing 
agents at once expect reductions in 
tape quotations, not realizing ap- 
parently that the tape manufacturer 
cannot immediately begin to fabricate 
his product with the lower cost raw 
material. Prices are responsive in time 
to these changes in basic commodity 
quotations. Perhaps even more im- 
portant is the question of recognizing 
quality in purchasing material of the 
tape class. The idea is that “tape is 
tape” still persists among. buyers, and 
both laboratory and service tests dis- 
count this view as most inaccurate and 
deserving of modification in practice. 


Eastern Manufacturer Comments 
on Western Co-operation 


“é HE wonderful spirit of co- 

operation among electrical men 
is the thing that has imprcssed me most 
on my Western business trip,” said 
J. H. Parker, porcelain manufacturer 
of Parkesburg, Pa., to a representative 
of the ELECTRICAL WoRLD, while in San 
Francisco recently. “Not only is this 
spirit evident at the various gather- 
ings of electrical men which I have at- 
tended, but I find that the men carry 
it with them to their offices and mani- 
fest it in their business relations with 
each other. I cannot help being im- 
pressed with the building activity and 
the hydro-electric development that one 
sees on every hand in all parts of the 
West.” 

Commenting on the present upward 
trend of prices, Mr. Parker said: 
“Eastern manufacturers are making a 
concerted effort to forestall another 
period of inflation by suspending all 
buying for a period of ninety days. If 
manufacturers will avoid raising prices 
more than just enough to cover the in- 
crease in cost of raw materials and 
labor and the buyer will assist in pre- 
venting the pyramiding of orders, we 
shall come out of the present situation 
without any serious harm.” 


Comparative Prices 


Rn OUGUNUI NTI « cicucanercicatscocsseees 
Cold finished shafting, per Ib 
Brass rods, per lb 


DE Oia onan nc pans pad sioncwus 
Belting, leather, medium, off list............... 
Machine bolts, up to I-in. x 30-in., off list........ 
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Slowing Up of Business 
Reported for Chicago Market 


UMORS of impending building- 

trade strikes about June 1 have 
caused a slackening of trade. While 
building permits still exceed those 
issued last year, the same number of 
buildings are not being started. This 
would seem to indicate that conditions 
are not normal, a fact due to the forth- 
coming labor troubles. Fourteen trades 
were granted an increased scale of 
wages under the Landis award. 

A few reductions of list prices in 
certain types of meters were announced 
this week. No advances were announced, 
and several firms are again quoting 
firm prices on conduit, although deliver- 
ies apparently are lengthening out. 
Pole-line hardware demand is up to 
its last week’s standard. Numerous 
high-tension equipment sales have been 
made this week. The demznd for radio 
material is consistent with this time of 
the year. One firm announced a reduc- 
tion of list prices on several of its 
larger units. Hollow-ware sales are 
keeping up; buying is normal. 


The Metal Market 


OPPER ended the week about one- 

quarter of a cent under the previ- 
ous week’s close. Producers were 
openly naming 15.374 cents delivered, 
and buyers were confident they could 
obtain the metal at 15.25 cents delivered, 
but at the same time were not anxious 
to try. Some producers are not nam- 
ing under 15.50 cents, which is equiva- 
lent to being out of the market. 

The official contract price of the 
American Smelting & Refining Com- 
pany continues at 7.25 cents, New York. 
The new level of price seems to be 
satisfactory to producer and consumer 
alike, and there is no immediate likeli- 
hood of a change unless something un- 
foreseen happens in London. Prices 
there are about on a New York parity, 
making an allowance for freight and 
duty. Sales have been made in much 
better volume during the last week, 
mostly for June and early July delivery 
at the 7.25-cent level. 


NEW YORK METAL MARKET PRICES 





May 23, 1923 May 29, 1923 
Cents per Cents per 

Pound Pound 
Copper, Electrolytic. 15.75 15.25 
Lead,Am.8.& R.price 7.25 7.25 
Tn eine none 8.00 8.00 

Nickel, ingot........28.00to 30.00 28.00 to 31.00 
Zinc, spot........... 6.60 6.60 
Tin, Straits........ 43.00 43.00 

Aluminum, 98 to 99 

per cent.... 26.00 to 27.00 26.00 


of Station Supplies 


Current Price Four Weeks Ago 
$0.034 $0. 0326 
0.042 0.0406 
0. 1850 0.1913 
0.2862 0.30 
0.1231 1231 
66 


4.66 
96 
34 


One Year Ago 


2.96 


0. 
4. 
2. 
0. 

4 


9 
2% 
441% 
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Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 





Allis-Chalmers Unfilled Orders 


The Allis-Chalmers Manufacturing 
Company, Milwaukee, reports that 
orders were slower in all departments 
during May, in line with what officials 
state is a trade decline for the products 
they manufacture throughout the mar- 
ket. The company gained $1,000,000 in 
unfilled orders on May 1, with a total 
of $12,590,000, compared with $11,- 
570,000 on April 1. 

The company had averaged a net 
gain in unfilled orders of $1,000,000 a 
month in 1923 up to May 1, but this 
ratio is not expected to be maintained 
on June 1. The company is still tak- 
ing on additional employees to cope 
with the large increase in orders dur- 
ing the first four months of the year. 





Surgical Instrument Maker Enters 
Electric Tool Line 


The Bard-Parker Company, 37 East 
Twenty-eighth Street, New York City, 
manufacturer of surgical knives with 
detachable blades, has entered the elec- 
trical market with a recently perfected 
wire insulation-stripper. The basic 
patent for this tool was bought from 
the Wood interests, manufacturers of 
the “Wood stripper.” 

Production facilities at the company’s 
plant at 150 Lafayette Street, New 
York City, allows for 4,000 insulation 
strippers monthly, which production is 
being maintained in order to fill orders 
already received. The company plans 
to enlarge its line with other tools for 
the electrical industry. Morgan Parker 
is president and Charles R. Bard is 
secretary and treasurer. 

> ——_— 


Wetmore-Savage New Additions 
Will Soon Be Completed 


The Wetmore-Savage Company, elec- 
trical jobber, 74 Pearl Street, Boston, 
will soon complete alterations to its re- 
cently acquired building next to it on 
Pearl Street. When alterations to the 
new and old quarters are finished, its 
salesroom space will be doubled and 
considerable space will be added to the 
general offices and shipping room. 





Westinghouse Homewood Plant 
Was Opened Last Week 


With an inspection by executives and 
managers of the company, the new re- 
newal-parts plant of the Westinghouse 
Electric & Manufacturing Company, 
Homewood, Pittsburgh, was formally 
opened last week. 

The plant, which will begin opera- 
tions immediately, fills a long-felt need 
for such an activity in this district and 
it constitutes an addition to the al- 


ready broad service program of the 
Westinghouse company. The new 
works, with other additions to be 
erected in the future as they are 
needed, will specialize in the manufac- 
ture of renewal parts for motors and 
other apparatus already in service but 
which have become non-current and ob- 
solete. 

The new building, situated near the 
Homewood station of the Pennsylvania 
Railroad and connected to that railroad 
by a siding running into the building, is 
of brick, cement and steel, 202 ft. long 
and 102 ft. in width. It is built on a 
plot of three acres, providing ample 
space for future expansion. 

The management of the new plant 
is headed by E. C. Brandt, a Westing- 
house employee for eighteen years. Mr. 
Brandt came to the Homewood plant 
from Brooklyn, N. Y., where he directed 
the operation of the Krantz Manufac- 
turing Company, which was combined 
by the Westinghouse Electric Company 
under the name of the Electric Products 
Company of Mansfield, Ohio. W. C. 
Henderson, formerly general foreman 
of the railway department at the East 
Pittsburgh main works of the Westing- 
house Company, is superintendent. 
F. F. Rohrer will direct the sales 
activity, and A. L. Broomall will be 
renewal-parts engineer. 





Orders “Simplex” Suit Tried in 
U.S. District Court 


The suit of the American Steel Foun- 
dries against Thomas E. _ Robert- 
son, commissioner of patents, and the 
Simplex Electric Heating Company, 
to compel registration of the trademark 
“Simplex” will be tried by the United 
States District Court. Suit was filed 
in the District Court for Northern IIli- 
nois. The court dismissed the bill on 
the ground of lack of jurisdiction. The 
Supreme Court on May 21 declared that 
the dismissal was erroneous and that 
the law regarding trademarks is not the 
same as that governing patents. 

—— 


Wagner Electric Company Loses 
in Supreme Court 


The Wagner Electric Company lost 
in its efforts to resist payment of a 
judgment of Lamar Lynden for royal- 
ties on a patent when the United States 
Supreme Court on May 21 affirmed the 
decision of the lower courts dismissing 
the compiny’s suit against Lynden and 
the sheriff of St. Louis. Lynden sued, 
won a judgment, and an execution was 
issued for the $12,029 ordered by the 
jury. The company paid, then sued to 
prevent the sheriff turning the money 
over to Lynden and recover it. 





VOL. 8i, No. 22 


General Electric Receives Large 
Sawmill Orders 


The General Electric ©ompany has 
received an order for the complete elec- 
trical equipment of the power plant 
of an immense sawmill being built by 
the Long Bell Lumber Company at 
Longview, Wash. The mill will have 
a steam-electric power plant of 20,000 
kw. capacity. 

The equipment which has_ been 
ordered includes three 6,000-kw. gen- 
erators and turbines, a 200-kw. motor- 
generator exciter set, a 200-kw. turbine- 
exciter set, two 300-kw. direct-current 
motor-generator sets, two 25-kw. bat- 
tery-charging motor-generator sets, 
power-house local supply and lighting 
transformers and complete switchboard. 

The Oregon-American Lumber Com- 
pany at Veronia, Ore., has placed an 
order for one 2,000-kw., one 1,000-kw. 
and one 100-kw. turbine and generator, 
as well as for complete switchboard and 
all mill motors. 





Duncan Electric Appointments 


The Duncan Electric Manufacturing 
Company, manufacturer of meters 
and transformers, Lafayette, Ind., an- 
nounces the appointment of the follow- 
ing district sales agents: 

The Power Machinery Company, 601 
Dwight Building, Kansas City, L. H. 
Keller, president, A. G. Miller, secre- 
tary, for Missouri, Kansas and Okla- 
homa. A. F. Krippner, 905 Fourteenth 
Street, Denver, for Colorado, Wyoming 
and New Mexico. E. H. Albrecht & 
Company, 309 Lewis Building, Portland, 
Ore., for Oregon and Washington. 
Wallene Engineering Company, 511 
Hippodrome Building, Cleveland, for 
northern Ohio. J. Harry Burroughs, 
106 Macamley Street, Buffalo, for the 
State of New York exclusive of New 
York City. J. W. Murphy Company, 
108 S. LaSalle Street, Chicago, for 
Chicago and Cook County, III. 


ee 
Porphyry Copper Earnings 
Show Improvement 


The report of the Utah Copper Com- 
pany for the first quarter of the cur- 
rent year shows total income of $2,241,- 
111, equivalent to $1.37 a share (par 
$10) on $16,244,900 cpital stock, 
against $1,740,249, or $1.07 a share in 
the preceding quarter. Operating profit 
was $1,797,521, against $1,346,287, and 
the surplus after dividends, $616,621, 
against $928,004. 

The first quarter output of Utah 
amounted to 33,103,190 lb. of market- 
able copper, against 31,495,654 Ib. in 
the last quarter of last year, according 
to D. C. Jackling, president of the com- 
pany. The cost of production was 
8.825 cents a pound, including all fixed 
and general charges, except deprecia- 
tion and federal tax reserves. 

The Nevada Consolidated Copper 
Company reported for the first quarter 
a total income of $544,222, equivalent 
to 27 cents a share (par $5) on the 
$9,097,285 capital stock, as against 
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$417,082, or 20 cents a share, in the pre- 
ceding quarter. Operating profit was 
$446,929, against a loss of $164,764 for 
the last quarter of last year. In com- 
menting on the result of operation of 
this company, Mr. Jackling notes that 
production amounted to 11,780,815 Ib. 
of copper, against 7,448,465 Ib. the pre- 
vious quarter. 

The Ray Consolidated Copper Com- 
pany for the first three months of 
1923 showed a total income of $488,425, 
equivalent to 31 cents a share on the 
$15,771,790 (par $10) capital stock, 
against $201,903, or 12 cents a share, 
for the previous quarter. Operating 
profit was $458,988, against $165,538, 
and other income $29,436, against 
$36,365. In his remarks to stock- 
holders, Sherwood Aldrich, president, 
points out that production for the first 
three months of the current year 
amounted to 14,009,441 lb. of net cop- 
per, against 12,249,695 lb. in the pre- 
ceding three months. 





Guth Lighting Fixture Firm in 
Million-Dollar Organization 


The Edwin F. Guth Con.pany, manu- 
facturer of lighting equipment, is the 
new name by which the unified interests 
of the St. Louis Brass Manufacturing 
Company and the Brascolite Company, 
St. Louis, will hereafter be known. 
The two companies amalgamated have 
always been interrelated. The Brasco- 
lite Company was a division of the St. 
Louis Brass Manufacturing Company. 
The St. Louis Brass Manufacturing 
Company, the parent company, was in- 
corporated in 1902 by Edwin F. Guth 
and associates for the manufacture of 
lighting fixtures of all types. 





Complaint About Hygrade Lamp 
from Federal Trade Commission 


The Federal Trade Commission has 
issued a complaint against the Hygrade 
Lamp Company, Salem, Mass. The re- 
spondent is charged with acquiring the 
capital stock of the Lux Manufacturing 
Company, a competing concern, and has 
therefore gained control and manage- 
ment of such competing company. This, 
the commission alleges, has the effect 
of substantially lessenging competition 
heretofore existing between the two 
companies. 

Further allegations are to the effect 
that the respondent adopted and en- 
forced a policy of requiring each and 
every jobber purchasing its lamps to 
enter into an exclusive agreement 
whereby such jobber agrees to purchase 
Its entire requirements of electric lamps 
for a period of one year from the re- 
spondent and not to offer for sale, quote 
or sell Hygrade lamps to customers out- 
side of the jobber’s exclusive territory, 
which is clearly defined in the agree- 
ment, the respondent agreeing to sell 
exclusively to the jobber in his exclusive 
territory, 

The respondent’s acts, the commission 
alleges, have a tendency to deprive the 
8eneral purchasing public of the bene- 
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fits of free competition in the products 
which are handled by the respondent. 
Thirty days will elapse in which the re- 
spondent may make answer to the 
charges before a day is set for further 
hearing before the Federal Trade 
Commission. 


Eureka Cleaner Sales Meeting 


A. S. McCarthy, vice-president and 
general sales manager of the Eureka 
Vacuum Cleaner Company, Detroit, 
visited Spokane May 11 and was the 
guest of honor at a banquet held the 
same evening. Fifty of the Eureka 
sales staff in Washington, Idaho and 
Montana were present. 

“We will sell 200,000 cleaners in 
1923,” said Mr. McCarthy. “This may 
seem like a large statement until you 
hear that we sold 150,000 in 1922 and 
that the buying power is greater this 
year than last. I found prosperity in 
every city visited on this tour. Two- 
thirds of the districts have made sales 
that are ahead of their quota in 
number.” 

Mr. McCarthy’s address was followed 
by the display of half a mile of film 
showing the manufacture of Eureka 
cleaners. Stress was laid on the point 
that every part of this machine is made 
in the company’s plant. 

ueeieiiyprenians 

The Wireless Resistor Company, Mil- 
waukee, has been organized by Arnold 
Pfau, 3011 McKinley Boulevard, con- 
sulting engineer of the Allis-Chalmers 
Manufacturing Company, to engage in 
the manufacture of a new metal alloy 
under exclusive American rights to 
Swiss patents. J. Rohn and Arthur 
Voss are associated with Mr. Pfau. A 
factory is being’ equipped in Milwaukee 
and it is planned to start production of 
bars by June 1. 

The Arnold Electric Drill Company, 
New Haven, Conn., recently incorpo- 
rated under the laws of that state, will 
engage in the manufacture and sale of 
electric drills, electric tools and appli- 
ances, and will have a factory in that 
city. The capital stock is $50,000 and 
the incorporators include Frederick E. 
Levere, 658 Campbell Avenue, West 
Haven, Conn.; E. O. Levere and H. A. 
Walzenberger of New Haven. 


The National Light & Electric Com- 
pany, 291 Market Street, Newark, N. J., 
radio equipment and electrical special- 
ties, has acquired the four-story build- 
ing at 57-59 Lafayette Street for a 
new plant and headquarters. The com- 
pany will occupy the entire building, 
totaling about 20,000 sq.ft. of space. 
George Allendorf is president and 
Harry Hirsch, treasurer. 


The Packard Electric Company, Ltd., 
St. Catharines, Ont., manufacturer of 
electric apparatus, announces the ap- 
pointment of Andrew S. Tait as district 
sales manager with headquarters in 
Montreal. Mr. Tait was formerly chief 
electrical engineer of the Canadian Car 
& Foundry Company and its subsid- 
iaries and prior to that time with the 
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Canadian General Electric Company as 
district engineer during a period of 
thirteen years. 

The Glow Electric Company, Cincin- 
nati, manufacturer of portable electric 
tools and motors, will shortly com- 
mence the erection of a factory at 
Second Street. It will be one story, of 
concrete construction, with provision 
for additional floors later. 


The Edison Storage Battery Com- 
pany, West Orange, N. J., has prelim- 
inary plans under consideration for the 
construction of a new plant on a site 
adjoining the factory of the Ford Motor 
Company, now in course of erection on 
Green Island, near Troy, N. Y. Power 
from the hydro-electric generating plant 
of the Ford company now being built 
will be used at the proposed works, 
which will be used for a certain branch 
of battery production. It is expected 
to commence work late this year or 
early in 1924. The plant will give em- 
ployment to about 300 operatives. 


The Luminier Company, 577 Broad- 
way, New York City, has been incor- 
porated with capital stock of $50,000 
to manufacture electric fixtures and 
equipment. The incorporators are J. 
Schiller, L. A. Schoen and L. L. La- 
zaroe. 

E. T. Cunningham, Inc., San Fran-- 
cisco, recently incorporated with capi- 
tal stock of $200,000, will manufacture 
electrical equipment. The company 
acquires business and assets of a firm 
which has been engaged in electrical 
manufacturing for some time. E. T. 
Cunningham, 248 first Street, San Fran- 
cisco, is president. 

The Conveyors’ Corporation of Amer- 
ica, 326 West Madison Street, Chicago, 
has appointed the Pittsburgh Machine 
Products Company, Oliver Building, 
Pittsburgh, as district representative. 
It is also announced that S. L. Wright 
& Company, district representatives of 
the Conveyors’ Corporation in Butte, 
Mont., have moved their offices from 
109 East Broadway to 812 East Iron 
Street. 


The Overflow Alarm Corporation, 
Brooklyn, N. Y., recently organized 
with capital stock of $100,000, will 
manufacture electric alarm devices. 
The company is looking for a plant 
somewhere in the vicinity of New 
York. Plans for manufacturing are as 
yet undetermined. The incorporators 
are J. E. Tobin, H. Gessler and T. Wol- 
kind. The present address is 51 Cham- 
bers Street, New York City. 


The Connecticut Telephone & Elec- 
tric Company, Meriden, Conn., has pur- 
chased the former plant of the Wilcox 
& White Company, makers of Angelus 
player pianos. This new addition will 
be known as Plant No. 2 and is located 
but a short distance from the Connec- 
ticut company’s plant No. 1. The new 
plant is a four-story modern brick 
structure built in the form of a hollow 
square with power house in the center 
and contains approximately 125,000 sq. 
ft. of floor space. It will be used for the 
general expansion of business, 
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Foreign Trade Opportunities 





ARAPUNI (NEW ZEALAND) ELEC- 
TRIC POWER SCHEME.—Tenders will be 
received by the. secretary of the Public 
Works Tender Board, Wellington, New 
Zealand, until Feb. 28, 1924, for section 1, 
headworks, of the Arapuni electric power 
scheme. Specifications may be_ seen on 
application at the New York, Cleveland, 
Chicago and San Francisco offices of the 
ELECTRICAL WORLD. 


HYDRO-ELECTRIC PROJECT NEAR 
SAO PAULO, BRAZIL.—aApplication has 
been made by the Sociedad Anonyma Bra- 
sital, according to Commerce Reports, for 
permission to build a hydro-electric plant on 
the Tiete River near the falls of Ittu, a 
short distance from Sao Paulo. A conces- 
sion covering this same project was ob- 
tained by the company in 1911. 

POWER DEVELOPMENT FOR IRISH 
FREE STATE.—A company has _ been 
formed under the name of the Inner Liffey 
Power Development Company, Ltd., to sup- 
ply electricity for lamps and motors. It is 
proposed that the Free State government 
should guarantee the financing and take 
over the operation of the system when 
completed, either for itself or in collabora- 
tion with the corporation of the city of 
Dublin. The promoters, however, are will- 
ing to carry out the entire scheme and are 
endeavori*g to secure a_ license under 
Article II of the constitution. 

PROPOSED ELECTRIC POWER 
SCHEME FOR IRELAND. — Plans are 
progressing, Commerce Reports states, for 
utilizing the water power of the Bann River 
flowing into Lough Neagh, in County An- 
trim, Ireland, about 30 miles from Belfast, 
for the purpose of supplying electricity for 
all industries in that section. Early this 
year a bill was introduced into the Im- 
perial Parliament for the chartering of a 
company and conferring upon it the neces- 
sary powers to proceed with the project. 

PROPOSED HYDRO-ELECTRIC PLANT 
IN RIO GRANDE DO SUL.—Plans have 
been approved to utilize the Toca Falls of 
the Santa Cruz River in the State of Rio 
Grand do Sul, Brazil, according to Com- 
merce Reports, to supply electricity for 
light and power for a number of municipal- 
ties in SAo Leopoldo and Taquary. A 
10,000-volt transmission line, 79 km. long, 
will be erected. The cost of the project is 
estimated at 2,000,000 milreis. 








New Apparatus and 
Publications 





ENGINE-DRIVEN ALTERNATORS. — 
Leaflet No. 2,390-A issued by the Westing- 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa., describes and illus- 
trates the construction of its type “E” 
eng'ne-driven ,alternating-current genera- 
tors rated at from 50 kva. to 3,000 kva. 


TEMPERATURE INDICATOR. — The 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., is distribu- 
ting leaflet No. 3,477-A, which covers its 
“Hot-Spot” temperature indicator for 
transformers. 


HOT PLATE.—The Rogers Electric 
Laboratories Company, Cleveland, has 
placed on the market a new model hot plate, 
known as the “Rogers-Quality.” 


SHOW-WINDOW LAMP.—The Pitts- 
burgh Reflector & Illuminating Company, 
Bowman Building, Pittsburgh, Pa., is dis- 
tributing a folder describing the ‘Pitts- 
burgh” show window ‘“Flood-O-Lite” with 
center spot for spot lighting and for color 
lighting. 


TEST SET.—The Western Electro-Me- 
chanical Company, Inc., Oakland, Cal., has 
developed an alternating-current test set in 
conjunction with an _ alternating-current 
ammeter. 


ELECTRIC VACUUM CLEANER. —A 
new electric vacuum cleaner, ‘“Bissle Home,” 
has been placed on the market by the 
Bissell Motor Company, Toledo, Ohio. 


COMMERCIAL LIGHTING UNIT.—A 
line of lighting units known as “Cora-Lites” 
has been brought out by the Consolidated 
Lamp & Glass Company, Coraopolis, Pa. 


PORTABLE MOTOR UNIT.—The Cham- 
pion Appliance Manufacturing Company, 
Inc., 44 Main Street, Yonkers, N. Y., has 
placed on the market its “Champco Service 
Unit,” a portable. ball-bearing motor 
mounted on a movable pedestal, which can 
be adjusted so as to operate various house- 
hold appliances. 
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PORTABLE TEST METER.—The San- 
gamo Electric Company, Springfield, IIl., 
has placed on the market its “HP-6” alter- 
nating-current portable test meter. 

ELECTRIC FURNACE TENDER.—The 
Domestic Stoker Company, Paterson, N. J., 
has developed an electrically driven ma- 
chine which enables buckwheat coal and 
anthracite coaldust to be burned in the 
ordinary household furnace and_ which 
automatically feeds the fuel into the fur- 
nace and at the same time withdraws the 
ashes and deposits them in an outside bin. 


WASTE-HEAT BOILER PLANT. — The 
Heine Boiler Company, St. Louis, is dis- 
tributing a booklet which describes and 
illustrates the waste-heat boiler plant of the 
Cape Girardeau Portland Cement Company, 
in which “Heine” boilers are used. 

INDOOR BUS SUPPORTS.—Schweitzer 
& Conrad, Inc,, 4435 Ravenswood Avenue, 
Chicago, are distributing bulletin No. 223 
covering their type C indoor bus supports. 


WATT-HOUR METERS.—The Sangamo 
Electric Company, Springfield, Ill, has 
issued bulletin No. 61, giving instructions 
for the “Sangamo” type-H single and poly- 
phase watt-hour meters. 

ELECTRICAL SUPPLIES.— The Mid- 
West Electric Company, Omaha, Neb., has 
revised its monthly publication, Cost Finder, 
which contains a list of products carried 
by the company. 

STREET-LIGHTING FIXTURES. — The 
Mid-West Electric Company, Omaha, Neb., 
is distributing its street-lighting bulletin 
which describes and illustrates different 
types of ornamental lighting fixtures. 





New Incorporations 





THE PIGEON RIVER POWER COM- 
PANY, Waynesville, N. C., has been incor- 
porated with a capital stock of $50,000 to 
construct a hydro-electric plant on _ the 
Pigeon River. The incorporators are Feliz 
E. Alley, Jr., D. L. Boyd and Feliz S. Alley. 

THE WILLIAMSBURGH POWER 
PLANT CORPORATION, Brooklyn, N. Y., 
has been incorporated by S. Clerke, J. V. 
Cline and O. Everett. F. J. Knorr, Albany, 
is attorney. 


Construction 


| 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


New England States 


WORCESTER, MASS.—The New Eng- 
land Power Company has petitioned the De- 
partment of Public Utilities for permission 
to erect a 110,000-volt transmission line 
from Adams, Mass., to North Albany, N. Y., 
connnecting with the substation of the 
Adirondack Power & Light Corporation at 
that point. The cost in Massachusetts is 
estimated at $250,000. 


MONTVILLE, CONN.—The Eastern Con- 
necticut Power Company has sold $1,500,- 
000 in stock, the proceeds to be used for the 
construction of an addition to its local 
steam-driven electric plant and for the ac- 
quisition of other electrical properties. 

NEW BRITAIN, CONN.—The P. & F. 
Corbin Company, a division of the Amer- 
ican Hardware Corporation, will build an 
addition to its power plant, to cost about 
$30,000. 

WINSTED, CONN.—The Riverton Paper 
Company will install electric power equip- 
ment and other machinery at its mill. 





Middle Atlantic States 


MEDINA, N. Y.—The Western New York 
Utilities, Inc., has issued $560,000 in capital 
stock, part of the proceeds to be used for 
extensions and improvements. 

NEW YORK, N. Y.—Bids will be received 
by the superintendent of lighthouses, Staten 
Island, until June 18, for 375 dry cells, 
24 in.x6 in. (Circular 14,866.) 

NEW YORK, N. Y.—The New York Edi- 
son “Company has completed plans for a 
substation at 49-51 Park Place, to cost 
$140,000. 








NEW YORK, N. Y.—Electric pow 
equipment will be installed in the p 
posed ice and refrigerating plant to je 
erected on Washington Street by the Fox- 
Goldberg Holding Corporation, 350 Broad- 
way, to cost about $150,000. Robert s. 
Kaplan, 56 West 115th Street, is architect 


POTSDAM, N. Y.—Electric pumping 
equipment will be installed in connection 
with the proposed new municipal water 
system. 


WATERTOWN, N. Y.—The Power Cor- 
oration of New York, Northern New York 
rust Building, has issued $1,000,000 in 
bonds, the proceeds to be used for the con- 
struction of a 6,500-hp. hydro-electric sta- 
tion at Herrings, and to complete the gen- 
erating plant now in course of erection at 
Norwood. 


NEWARK, N. J.—The Public Service 
Electric Company plans to build a substa- 
tion on West Street, Bloomfield. Extensions 
and improvements will also be made in the 
mechanical shop and pumping plant, foot of 
Duffield Street, Jersey City. 


BIRDSBORO, PA.—The Birdsboro Stone 
Company, plans to rebuild its power house 
and crushing plant recently destroyed by 
fire, causing a loss of about $250,000. 


CHAMBERSBURG, PA.—The Weitzel 
Lumber Company, Germantown Avenue 
Philadelphia, plans to install elecrtic power 
equipment at its local mill, recently ac- 
— from the Hollinger Planing Mill 
ompany. 


ERIE, PA.—The Mutual Telephone Com- 
pany contemplates the construction of a 
new exchange building, to cost about 
$400,000. 


MARCUS HOOK, PA.—The Philadelphia 
Electric Company is reported to have 
acquired a local site, on which it will erect 
a large power plant. 


NEW OXFORD, PA.—The New Oxford 
Shoe Company contemplates the construc- 
tion of a power house in connection with its 
proposed local plant to cost about $200,000. 


PITTSBURGH, PA.—The _  Bertha-Con- 
sumers’ Coal Company plans to install elec- 
tric power equipment at its properties in 
Pennsylvania and West Virginia. 


SOMERSET, MD.—Electric power and 
mechanical equipment will be installed in 
the coal-mining properties to be operated 
by 2 new company now being organized by 
D. Zimmerman, Somerset, and F. E. 
Rowe, Jr., Meyersdale, Pa. The new plant 
will cost about $150,000. 


BLUEFIELD, W. VA.—The Morrow Coal 
Company, recently formed, contemplates the 
installation of electric power equipment at 
its local properties. 


CABINCREEK, W. VA.—The Virginian 
Power Company plans to build an addition 
to its local power plant. 


CHARLESTON, W. VA.—The American 
Gas & Electric Company, 30 Church St. 
New York, N. Y., has acquired the West 
Virginia Water & Electric Company and its 
subsidiaries, the Dunbar (W. Va.) Light & 
Power Company and the St. Albans (Va.) 
Power & Light Company. Plans are being 
considered for extensions in power plants 
and systems. 


GILMER, W. VA.—The Quaker Coal 
Company contemplates the installation of 
electric power equipment at its properties, 
to develop a daily output of 500 tons. 


RICHWOOD, W. VA.—Electric power 
equipment will be installed in the local 
tanning plant of the Armour Leather Com- 
pany, in connection with extensions and 
improvements to cost about $90,000. 

SHINNSTON, W. VA.—The Fairmont- 
West Virginia Coal Company plans to in- 
stal electric power equipment at its local 
properties. 


CLARION, VA.—The Altavista (Va.) 
Light & Power Company has been granted 
permission to extend its line to Clarion to 
furnish electricity for lighting purposes. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, until June 12, 
for one motor-generator set, one switch- 
board panel, 880 ft. of cable and three pot- 
heads (Schedule 863); also, until June 19, 
for miscellaneous quantity of flashlights and 
batteries (Schedule 892.) 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief of Air Service, United 
States Army, until June 5 for a quantity of 
single-pole, double-throw toggle switches 
(Circular 23-212.) 

WASHINGTON, D. C.—Bids will be re: 
ceived by the Chief Signal Officer, | nited 
States Army, until June 9, for 60 radio 
control boxes (Proposal 14,738-2CP) ; als0, 
until June 11, for 110 radio receivers and 
110 radio transmitters (Circular PR ! 1,600- 
10CP). 
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North Central States 


DETROIT, MICH.—Plans are being pre- 
pared by the Department of Street Rail- 
ways for the construction of 4 miles of 
double-track railway line on Warren Road, 
East Warren and Linwood Avenues, to cost 


about $500,000. W. C. Markham is chief 
engineer. 
CLEVELAND, OHIO—The Cleveland 


Railway Company is planning to build six 
automatic substations, to cost about $1,500,- 
000. Contract has been awarded for equip- 
ment for two of the stations that are to be 
erected at once. 

COLUMBUS, OHIO.—Bids will be re- 
ceived by the superintendent of purchases 
and printing room, room 76, State House, 
Columbus, Ohio, until June 5 for furnishing 
materials for rewiring State institutions in 
or near Cincinnati, Sandusky, Gallipolis, 
Toledo, Cleveland, Dayton, Columbus and 
Athens, Ohio. 

BLIZABETHTOWN, KY.—The Kentucky 
Utilities Company, Louisville, contemplates 


erecting a 33,000-volt transmission line 
from Elizabethtown to Hardinsville, via 
Sonora. 

LANCASTER, KY.—The Kentucky Utili- 
ties Company, Louisville, contemplates 


doubling the capacity of the local electric 
plant and to construct _an ice plant, to cost 
about $50,000. G. T. Bogard is chief engi- 
neer. 


LOUISVILLE, KY.—The Louisville Gas 
& Electric Company is preparing plans to 
construct a new power plant, to cost about 
$2,000,000. 


INDIANAPOLIS, IND.—The Indianapolis 
& Cincinnati Traction Company contem- 
plates extending its electric railway from 
Connersville to Cincinnati. The cost is 
estimated at about $1,000,000. 


CHICAGO, ILL. The Commonwealth 
Edison Company will build a substation on 
Seminary Avenue, to cost about $50.000. 


GRANITE CITY, ILL.—Plans have been 
prepared by the Commonwealth Steel Com- 
pany for extensions to its plant, including 
addition to power plant, pattern shop, new 
coke-oven building, extension to foundry, 
new furnace, ete. The cost is estimated at 
$1,000,000. 


BARABOO, WIS.—The Wisconsin Power, 
Light & Heat Company contemplates exten- 
sions and improvements in the local plant 
of the McFetridge Lighting Company, re- 
cently acquired, including extensions to 
transmission line. 


LITCHFIELD, MINN.—The City Council 
is considering an issue of bonds for remodel- 
ing the municipal electric light and water- 
works plant. 

ST. PAUL, MINN.—Contract will soon be 
awarded by the State Board of Control for 
an addition to the power plant at the 
Crippled Children’s Home. 


DUNBAR, IOWA.—The Dunbar Light & 
Power Company, recently organized, is 
planning to supply electricity in the village 
of Dunbar and vicinity. John Ingebritson 
Is president. 


MAQUOKETA, IOWA.—Contract has 
been awarded by the Hydro-Electric Com- 
pany of Maquoketa for the construction of 
a large power dam on the Maquoketa River 
in connection with a large hydro-electric 
project. No machinery or equipment is 
included in the contract. 

OSKALOOSA, IOWA.—The Oskaloosa 
Ice & Cold Storage Company plans to build 
& power house. 

., KANSAS CITY, MO.—The Ralston Purina 
Company. Highth Street, plans to build a 
power house in connection with its plant 


at Scott and Rochester Streets, to cost about 
$1,000 000. 


STOCKTON, MO.—The installation of a 
municipal electric light plant, to cost 





$20,000, is under consideration. 

CROSBY, N. D.—The erection of an 
13,200 volt transmission line from Crosby 
to Noonan is under consideration by the 
United Power Company. ' 

CHANCELLOR. S. D.— Bonds to the 
amount of $10,000 have been issued for the 
Installation of a municipal electric dis- 


tributine system. 


ARKANSAS CITY, KAN.—The Roxana 
€troleim Corporation, St. Louis, plans to 


build substation in connection with its 
sates l local refinery, to cost about 
000,000, 


wEETHEL, KAN.—The Commissioners of 
Willa. (te County have instructed O. K. 
an 


aoe son, county engineer, to prepare 

trees “nd estimates of the erection of a 

ere sion line from Bethel to the county 
arm 


a distance of about 24 miles, to 
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connect the poor farm with_the lines of the 
Standard Light & Power Company. It is 
proposed to abandon the power plant at the 
institution. 


EMPORIA, KAN.—The City Commission 
has authorized the Kansas Electric Power 
Company to rebuild the transmission line 
to the pumping station on the Neosho River. 
The cost is estimated at about $3,000. 

OXFORD, KAN.—Plans are being pre- 
pared for the erection of a_ transmission 
line from Winfield to the Arkansas River 
station for local service, to cost $18,000. 


W. B. Rollins & Company, Railway Ex- 
change Building, Kansas City, Mo., are 
engineers. 

WICHITA, KAN.—The Kansas Gas & 


Electric Company has disposed of a bond 
issue of $3,500,000, part of the proceeds 
to be used for extensions to its system. 





Southern States 


HIGH POINT. N. C.—The Giant Furni- 
ture Company contemplates rebuilding its 
power house and plant, recently destroyed 
by fire, with loss of about $150,000. 


LEXINGTON, N. C.—The Poneemah 
Mills Company plans to install a substation 
in connection with its proposed local cotton 
mill, to cost about $100,000. 


SANFORD, N. C.—The Virginia & Caro- 
lina Mining Company, Winston-Salem, plans 
to construct a power house at its new local 
smelting plant. 


WAYNESVILLE, N. 
being made by the Pigeon River Power 
Company, recently organized, for a large 
hydro-electric development on the Pigeon 
River, between Waynesville and the Ten- 
nessee line. 


GREENVILLE, S. C.—The Southern 
Worsted Corporation contemplates the con- 
struction of a substation in connection with 
a new local mill. Lockwood, Green & Com- 
pany, Charlotte, N. C., are engineers. 


HEATH SPRING, S. C.—Bonds to the 
amount of $35,000 have been voted for 
extensions and improvements to the elec- 
tric plant and waterworks. 


DAWSON, GA.—Plans are under con- 
sideration for the construction of a hydro- 
electric plant to supply electricity in Daw- 
son, Shellman and Cuthbert. W. H. Locke 
is member of a committee appointed to 
look into the matter. 


ROME, GA.—Plans are under considera- 
tion for the construction of a hydro-electric 
plant on Two Run Creek to supply elec- 
tricity for the Eureka Mill, operated by 
Roy Wright and George Flemister. 


BLOUNTSTOWN, FLA.—The Florida 
Orchard & Packing Company contemplates 
the construction of a power house at its 
proposed local fertilizer plant. 


CANAL POINT, FLA.—The Florida 
Sugar & Food Products Company, Lake 
Worth, contemplates the installation of 
electric power equipment at its local mill 
in connection with proposed extensions and 
improvements to cost about $300,000. 


HALE’S BAR, TENN.—Plans are being 
prepared by the Alabama Power Company 
and the Tennessee Electric Power om- 
pany for the construction of a steel-tower 
transmission line from Huntsville, Ala., to 





C.—Surveys are 





Hale’s Bar, for interchange of _ service. 
The cost is estimated at $600,000. 
BIRMINGHAM, ALA.—The Alabama 


Power Company has been granted permis- 
sion to extend its transmission line to Chil- 
dersburg, Waverly, Wetumpka, Centerville 
and Brent, 


BIRMINGHAM, ALA.—The Alabama 
Power Company is preparing plans for the 
construction of an addition to its hydro- 
electric power plant, near Lock 17, on the 
Warrior River, to cost about $500,000. 

UNION SPRINGS, ALA. — Permission 
has been granted the Alabama Power Com- 
pany, Birmingham, to extend its transmis- 
sion lines from a point near Tuskegee to 
Union Springs. 

GREENWOOD, MISS.—The City Council 
has awarded a contract for the construc- 
tion of a new power station for the munic- 
ipal light and water plant. 


LOUISVILLE, MISS.—tThe Council is 
considering calling an election to vote on 


the proposal to issue $30,000 in electric 
light bonds. 


CAMDEN, ARK.—The Morris Oil Com- 
pany plans to construct a _ substation in 
connection with its proposed local oil refin- 
ery, to cost about, $300,000. 

PINE BLUFF, ARK.—The Arkansas 
Light & Power Company has awarded con- 
tract to Ford, Bacon & Davis, 115 Broad- 


fi} 419099 


130° 


way, New York City, for construction of 
dam and power station on the Ouachita 
River, near Malvern, to develop 10,000 hp. 
The cost is estimated at $1,250,000. 


CROWLEY, LA.—Plans are under con- 
sideration for the installation of an im- 
proved fire-alarm system. 


STILLWATER, OKLA.—The Council is 
considering the installation of electrically 
operated pumps in connection with a munic- 
ipal waterworks system to cost about 
$150,000. V. V. Long & Company, Colcord 
Building, Oklahoma City, are engineers. 


ORANGE, TEX.—The Houston, Beau- 
mont & Orange Interurban Railway Com- 
pany, organized to construct a traction line 
from Houston to Orange, 100 miles, plans 
to build a power plant and install a series 
of substations. S. M. White, Orange, is 
interested in the company. 


TULSA, OKLA.—tThe installation of a 
series of electrically operated pumping 
plants in connection with a new pipe line 
from Owens Junction to Midway, a dis- 
tance of 28 miles, and from Midway to 
Burbank Junction, 18 miles, to cost about 
$300,000, is under consideration by the 
Prairie Pipe Line Company. 

FORT WORTH, TEX.—The Fort Worth 
Elevator Company contemplates the con- 
struction of a substation in connection with 
its proposed local grain elevator, to cost 
about $500,000. 


SAN ANTONIO, TEX.—W. H. Williams 
and assocjates have acquired lignite lands 
in McCullen County, where they will build 
oe Saenee power plant, using lignite for 
uel. 


YORKTOWN, TEX.—The Texas Central 
Power Company, San Antonio, will extend 
its transmission line to this place for serv- 
oon _at Victoria, Nordheim, Nursery and 

raig. 





Pacific and Mountain States 


SEATTLE, WASH.—Bids will be received 
by the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., until 
June 12, for electric equipment for the 
Puget Sound Navy Yard, including one 
switchboard (Schedule 881); miscellaneous 
quantity of electric cable (Schedule 882), 
and two transformers (Schedule 880). 


PORTLAND, ORE.—The Grand Rapids 
(Mich.) Showcase Company contemplates 
the construction of a power house in con- 
nection with its proposed local branch plant, 
to cost about $500,000. 


VERNONIA, ORE.—The Oregon-Ameri- 
can Lumber Company will build an electric 
plant in connection with its proposed local 
mill, to cost about $175,000. 


ALHAMBRA, CAL.—An election will be 
held June 5 to vote on a proposal to issue 
$250,000 in bonds, of which $75,000 is to 
be used for the installation of a new fire- 
alarm system and the purchase of fire 
apparatus. 


COMPTON, CAL.—The City Council is 
planning to install street lamps from the 
= limits of the city south to Olive 
Street. 


EUREKA, CAL.—Electric power equip- 
ment will be installed in the proposed ice- 
manufacturing and cold-storage plant to 
be built by the Eureka Ice & Cold Storage 
Stoo oe. recently organized, to cost about 


FULLERTON, CAL.—Electric power 
equipment will be installed in the two cold- 
storage and precooling plants to be erected 
by the Placentia Orange Growers’ Associa- 
tion at Fullerton and Placentia, to cost 
about $75,000 and $85,000 respectively. 


LOS ANGELES, CAL.—An ordinance has 
been approved for the installation of an 
ornamental lighting system on Hollywood 
ee from Verona Avenue to Vine 
Street. 


LOS ANGELES, CAL.—Bonds to the 
amount of $808,000 have been issued for 
the installation of an ornamental lighting 
system on Belle Porte Avenue between 
Weston and 255th Streets. 


LOS ANGELES, CAL.—The City Council 
has passed an ordinance authorizing the 
submission of a power bond issue of $25.- 
000,000 to the voters at the general election 
to be held June 5. Of this amount $25,- 
000,000 will be used for the proposed hydro- 
electric development at Boulder Canyon 
and the erection of a _ transmission line, 
and $10,000,000 for additional distribution 
facilities, 

OAKLAND, CAL.—The Pacific Gas & 
Electric Company has acquired a site in 
the East Bay district on whieh it will erect 
a large substation. 


OAKLAND, CAL.—The Victor Talking 
Machine Company, Camden, N. J., contem- 
plates the construction of a power plant 
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at its proposed new branch factory, to cost 
about $250,000. J. C. Wicks is general 
production manager. 

PASADENA, CAL.—The City Directors 
have approved an ordinance calling for an 
issue of $730,000 in bonds, recently voted, 
of which $300,000 will be used for improve- 
ments to the Light and Power Department. 


BOISE, IDAHO.—The Idaho Power Com- 
pany has applied for permission to erect 
twenty-nine transmission lines, totaling 438 
miles, in Idaho and Oregon, to serve sixty- 
seven communities along the Snake River. 

CEDAR CITY, UTAH.—Tentative plans 
are under consideration by the Dixie Power 
Company for the construction of additional 
plants in the Pine Valley Mountains and a 
steam-driven plant in the coal district east 
of Cedar City. 


RICHFIELD, UTAH.—The Royal Purple 
Mines Company has filed application with 
the state engineer for water rights to be 
used for the development of power. 


CORTEZ, COL.— The Cortez Light & 
Power Company has been granted a fran- 
chise to construct and operate an electric 
light plant in Cortez. 


WESTCLIFFE, COL.—The Custer County 
Electric Company, recently incorporated, is 
planning to construct an electric plant at 
Westcliffe. C. B. Beardsley is interested 
in the company. : 





Canada 


FREDERICTON, N. B.—The _ construc- 
tion of a transmission line from the Maine 
& New Brunswick Electric Power Com- 
pany’s lines near the Brunswick border to 
the St. John River valley as far as Wood- 
stock is under consideration by the New 
Brunswick Electric Power Commission. 


PORT DALHOUSIE, ONT.—The Public 
Utilities Commission is considering the 
reconstruction of the distribution system 
on the south side of the proposed canal. 


SMITH FALLS, ONT.—The ratepayers 
have approved a bylaw authorizing the 
purchase of a power plant for use in con- 
nection with the waterworks system. 


MONTREAL, QUE.—The Montreal Island 
Power Company, recently organized, with 
a capital stock of $1,375,000, proposes to 
build a hydro-electric plant on the Back 
River on the Island of Montreal to develop 
about 45,000 hp. 










Electrical 


Patents 
Announced by U. S. Patent Office 


(Issued May 8, 1923) 


1,454,474. Porentiat Inpicator; O. E. 
Huebner, Richmond Hill, N. Y. App. 
filed July 5, 1921. Device to show if 
underground cable is alive. 


1,454,493. Mini; A. Sundh, Hastings-Upon- 
Hudson, N. Y. App. filed Oct. 8, 1920. 
Instrument for indicating travel of mov- 
ing part of mill. 


1,454,495. System oF CURRENT-WAVD TRANS- 
MISSION: H. J. Vennes, New York, N. Y. 
App. filed May 26, 1919. Two-way trans- 
mission of modulated currents applied to 
telephony. 

1,454,496. CALLING Device; A. Vischer, Jr., 
Floral Park, N. Y. App. filed Dec. 21, 


1920. Dial for automatic telephone sys- 
tem. 
1,454,526. Execrric Battery ConTROL DB- 


vice; W. V. Turner, Wilkinsburg, Pa. 
App. filed Oct. 29, 1917. Automatic de- 
vice for operating storage batteries in 
parallel, preventing unequal discharge. 

1,454,530. HanpLamp; A. A. Arnold, Hart- 
ford, Conn. App. filed April 2, 1921. 
Electric flashlight. 

1,454,532. METHOD OF AND MEANS_ FOR 
SpecrET SIGNALING; W. E. Beatty, Bay- 
side, N. Y. App. filed Aug. 1, 1917. Car- 
rier wave unintelligible unless received 
by specially designed apparatus. 

1,454,533. SupporT FoR TELEPHONE RECEIV- 
pers; M. A. Bowen, Fresno, Cal. App. 
filed July 13, 1921. Holds receiver to 
ear of speaker. 

1,454,566. ELECTRICAL DISPLAY DEVICE; 

Cc. E. Smith, Johnstown, Pa. App. filed 

Sept. 8, 1921. Successively lighting series 

of lamps. 
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1,454,567. METHOD AND APPARATUS FOR 
PRODUCING A CHEMICAL UNION BETWEEN 
HYDROCARBON GASES AND HYDROCARBON 
Ors; H. B. Snyder, Fullerton, Cal. App. 
filed Dec. 27, 1921. By-electric arc. 

1,454,571. Srorace BatTrTery ; W. H. Thorpe, 
Mount Vernon, N. Y. App. filed Ane. 22, 
1921. Small current output with large 
ampere-hour capacity. 

1,454,592. WIRELESS DIRECTION - FINDING 
MEANS FOR AND METHOD OF PILOTING AIR- 
CRAFT; H. R. C. Van de Velde and J. M. 
Furnival, Bromley, England. App. filed 
Jan. 7, 1921. 

1,454,598. WIRELESS TRANSMITTER; W. T. 
Ditcham, Twickenham, England. App. 
filed Dec. 18, 1920. Valve transmitter 
for wireless telegraphy. 

1,454,622. CHANGEABLE Si1GN Device; H. 
W. Cairns, Detroit, Mich. App. filed June 


15, 1920. Automatic mechanism driven 
by motor. 
1,454,623. ELectric TEsTING Device; R. H. 


Carter, Cleveland, Ohio. App. filed Feb. 
2, 1920. Mechanically protected test lamp 
in series with sharpened contact points. 

1,454,624. RADIO-TELEGRAPHY SIGNALING 
System: C. C. Chapman, Palo Alto, Cal. 
App. filed April 27, 1920. Single-wave 
radio signaling. 

1,454,629. RADIO-TELEGRAPHY SIGNALING 
System; H. F. Elliott, Palo Alto, Cal. 
App. filed June 6, 1921. Uniwave con- 
tinuous oscillation transmission system. 

1,454,630. Rapto-TELEGRAPHY; H. F. Elli- 
ott, Palo Alto, Cal. App. filed June 6, 
1921. Single-wave signaling system. 


1,454,634. InsuLaTor; W. T. Goddard, 
Hamilton, Ontario, Can. App. filed Jan. 
25, 1919. Construction of insulators sub- 


jected to large tensile strains. 


1,454,644. ExLectric SPEEDOMETER; C. F. 
Kettering, Dayton. Ohio. App. filed Aug. 
28, 1918. Magnetic type. 


1,454,652. Rapio-FREQUENCY TRANSMISSION 
System; H. Pratt, San Francisco, Cal. 
App. filed Nov. 22, 1921. Embodies Poul- 
sen arc. 


1,454,673. TroLLEY GuARD; M. Firl, Meyers- 
dale, Pa. App. filed July 15, 1922. Pre- 
vents wheel from disengaging from wire. 

1,454,706. Tro_tteY-PoLe SaFrety DEVICE; 
G. W. Dague, Oklahoma, Okla. App. filed 
May 12, 1922. Prevents pole from dis- 
engaging from wire. 

1,454,719. FAac-SIMILE TRANSMISSION Sys- 
TEM; H. G. Bartholomew, London, Eng- 
land. App. filed May 18, 1922. Photo- 
graphic transmission on wires. 


1,454,722. Switch Box; L. Boutin, New 
York, N. Y. App. filed May 29, 1922. For 
house wiring. 

1,454,736. ELectric WaTER STERILIZER AND 
PuRIFIER; W. T. Harrell, Wichita, Kan. 
App. filed Aug. 8, 1922. 

1,454,744. E.ectric SwitcH-House Con- 
STRUCTION; B. G. Jamieson, Brookfield, 
Ill. App. filed April 8, 1922. Complete 
switch-house and bus structure outlined. 

1,454,768. Lock; R. R. Raymond, New 
York, N. Y. App. filed May 8, 1922. 
For telephones to prevent unauthorized 
use. 

1,454,773. TELEPHONE ATTACHMENT; G. W. 
Sumner, Dorchester, Neb. App. filed Oct. 


11, 1921. For selective ringing or party 
line systems. 
1,454,833. ELECTRICAL MACHINE; L. A. 


Darling, Philadelphia, Pa, App. filed 
April 30, 1919. ffective ventilation of 
armature. 


(Issued May 15, 1923) 


15,597 (reissue). MEASURING AND INDICAT- 
ING APPARATUS; H. Brewer, Wilmette, 
Ill. App. filed Feb, 21, 1919. Temper- 
ature indicator. 


1,454,840. MEANS FoR RINGING OVER MULTI- 
PLEX TRANSMISSION CHANNELS; H. A. 
eT N. Y. App. filed July 


1,454,847. SavtT-BaTH FurRNACE; O. A, Col- 
by, Irwin, Pa. App.-filed Jan. 16, 1920. 
is heat-treating and tempering steel 
ools. 


1,454,853. Moror-ConTroL System; R. T. 
Kintzing, Wilkinsburg, Pa. App. filed 
July 30, 1920... For motors applied to 
cloth-printing apparatus. 


1,454,858. CoNNECTION PLUG; W. E. Price, 
New York, App. filed May 12, 
1920. Heavy-current stage plug. 


1,454,867. MoTror-ContTroL System; W. R. 
Taliaferro, Pittsburgh, Pa. App. filed 
Aug. 18, 1921. For railway motors. 


1,454,872. CoMMUTATOR REPULSION-INDUC- 
TION Motor; C. A. M. Weber, Edgewood 
Park, Pa. App. filed Oct. 16, 1918. Has 
characteristics of both repulsion and 
induction motor. 


VOL. 81, No. 22 


1,454,875. Evectric HEATER FOR SHOE 
MACHINERY; C. L: White, Medina, N. Y. 
App. filed Jan. 24, 1921. For edge-setting 
soles. 

1,454,878. MAGNETIZABLE METER VANE; T. 
D. Yensen, Swissvale, Pa. App. filed 
June 9, 1919. Alloy of nickel and iron. 

1,454,879. CONNECTION OR BINDING TeEr- 
MINAL; R. Zollner, Dresden, Germany. 
App. filed April 6, 1921. Distribution 
block. 

1,454,895. ELECTROLYSIS MITIGATION; G. G. 
Jones, New York, N. Y. App. filed Sept. 
2 By raising earth potential in 

vicinity of trolley tracks. 

1,454,925. DyNAaMo-ELECTRIC MACHINE; R. 
E. Hellmund, Swissvale, Pa. App. filed 
Nov. 19, 1917. Single-phase commutator- 
type motor. 

1,454,928. ContTroL System; G. W. Hurtt, 
‘Wilkinsburg, Pa. App. filed Aug. 17, 
1920. Automatically shunting starting 
resistance in series with motor armature. 


1,454,943. Ex.ecrric Batrery; D. Pepper, 
Philadelphia, Pa. App. filed Aug. 9, 
1921. Primary battery. 


1,454,954 and 1,454,955. Crock; T. S. Cas- 
ner, Plainfield, N. J. App. filed Sept. 18, 
1920. Secondary clock with electromag- 
netic drive. 


1,454,969. Motor; F. Hornby, Liverpool, 


England. App. filed April 28, 1920. Toy 
motor. 


1,454,997. CrystTaL Detector; G. Greco 
and K. G. Wolff, Newark, N. J. App. filed 
April 18, 1922. Dust-proof ‘holder. 

1,455,001. pare up bia SIGNAL;  Y. 

a, Fowler, Cal. . filed July 26, 
1922. For automdbiies. = 

1,455,054. AUTOMOBILE SIGNAL; M. G. Ivan- 
dick, North verge a Ill. App. filed April 
18, 1922. Rear direction signal. 

1,455,074. APPARATUS FoR RECORDING LIGHT: 
a . Case, Scipio, N. Y App. filed 
Dec. 11, 1920. Apparatus paadine in 
footcandles utilizes photo-electric cell. 

1,455.08}. Sprmmece Cote ; E. G. Daniel- 
son, San Francisco, Cal. App. filed May 
25, 1921. For radio apparatus. - 

1,455,099. HIGH-FREQUENCY SIGNALING Sys- 
TEM ; W. R. G. Baker, Schenectady, N. Y 
App. filed Jan. 5, 1922. Radio trans- 
mitting system. 

1,455,122. Exectric LAMP Socket: C. E 
Stahl, Meriden, Conn. App. filed Jan. 
22, 1920. Miniature bulb socket. 

1,455,139. ELectric DeHypraTor; F. W. 
Harris, Los Angeles, Cal. App. filed 
Oct. 19, 1920. For removing water from 
petroleum. 

1,455,141. Rapio REcEIVING APPARATUS: 
P. D. Lowell and F. W. Dunmore, Wash- 
ington, D. C. App. filed March 27, 1922. 
Radio and audio frequency amplifier 

; using alternating current on tubes. 
.455,188. MerHop oF ForMING FLAT CoILs: 
H. G. Cox, Chicago, Ill. App. filed June 


23, 1919. Making oval coils at high 
speed. 
1,455,194. Moror Conrrot; J. Eaton, 


senenectady, N. Y. App. filed March 15, 


21. For motors. operati f f 
planer or the like. - ——. 


1,455,205. Enecrric Saprron: R. J. Hovey, 
Chicago, Ill. App. filed Jan. 19, 1921. 


2.6pt S58. Mawwat Breerat, Fae VEHICLES : 
- Spaventoy, Brooklyn, N. Y. App. filed 
Sept. 10, 1921. ” =e 


1.455,66. ELECTRIC IMMERSION HEATER; 


. C. Furstenau, Philadelph a. App. 
filed Dee te ina, adelphia, Pa. App 


1,455,285. TELEPHONE INDICATOR; W. H. 
Eastman, Concord, N. H. App. filed June 
1, 1922. Indicates whether some other 
party on line is using it. 


1,455,287. Execrric Heater; I. L. Hadley, 
Hartford, Conn.. App. filed Aug. 23, 1922. 
Bottle to be heated placed in bag lined 
with heating element. 


1,455,344. Vent Priua ror SroraGE Bat 
TERIES; L. Lyndon, New York, N. Y. 
App. filed Sept. 7,.1921. 


1,455,375. LicgHTInc Fixture; H. C. Adam, 
St. Louis, Mo. App. filed Aug. 30, 1920. 
Inclosed _globe. designed to reflect most 
of light downward. 


1,455,399. FLusH WaLt-RECEPTACLE PLATE; 


W. R. Keavaney, Waterbury, Conn. App. 
filed March 13, 1920. 


1,455,415. Conpuctor CoNNEcTION; J. _T: 
Tighe, Scranton, Pa. App. filed Jan. 14. 
1921. For trolley cross-over wires. 


1,455,422. DirecTion INDICATOR FOR MOTOR 
VEHICL#s; S. H. Boitnott, Roanoke, Va. 
App. filed April 18, 1921. 

1,455,458. MEANS For DetTecTING SMALL 
ELECTRIC CURRENTS; J. S. E. Townsend 
Oxford, England. App. filed Oct. 15, 1918 
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